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SUMMARY  OF  THE  PROCEEDINGS  OF  THE 
TWENTY-SECOND  ANNUAL  MEETING. 

Atlantic  Crry,  N.  J.,  June  24--27,  1919. 


The  Twenty-second  Annual  Meeting  op  the  American 
Society  eor  Testing  Materials  was  held  at  the  Hotel  Tray- 
more,  Atlantic  City,  N.  J.,  June  24-27,  1919.  The  following  is 
an  analysis  of  attendance  at  the  meeting:  Members  in  attendance 
or  represented,  560;  guests,  133;  total,  693;  ladies,  174.  The 
corresponding  statistics  for  the  Twenty-first  Annual  Meeting  are: 
Members  in  attendance  or  represented,  474;  guests,  129;  total, 
603;  ladies,  108. 

The  names  of  the  members  who  were  present  or  represented 
are  given  in  Appendix  I  to  this  Summary. 

First  Session — ^Tuesday,  June  24,  10  a.  m. 

President  G.  H.  Clamer  in  the  chair. 

The  minutes  of  the  Twenty-first  Annual  Meeting  were 
approved  as  printed. 

The  President  appointed  Mr.  G.  L.  Norris  and  Mr.  G.  C. 
Stone  as  tellers  to  canvass  the  vote  for  officers. 

The  Assistant  Secretary  presented  the  annual  report  of  the 
Executive  Committee. 

The  Assistant  Secretary  moved  on  behalf  of  the  Executive 
Committee  that  the  following  amendment  to  Article  I,  Section  3, 
of  the  By-laws  be  referred  to  letter  ballot  for  adoption,  calling 
attention  to  the  fact  that  the  proposed  amendment  does  not 
apply  to  present  Junior  Members  of  the  Society: 

Amend  Section  3  to  read  as  follows,  by  omitting  the  words 
in  brackets  and  adding  the  words  in  italics: 

"A  Junior  Member  shall  be  a  person  less  than  [thirty] 
twenty-seven  years  of  age  on  the  date  of  his  admission,  pro- 
posed by  two  members  and  elected  by  the  Executive  Com- 
mittee. 

(9) 


Digitized  by 


Googl( 
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"A  Junior  Member  shall  have  the  same  rights  and 
privileges  as  a  Member,  except  that  he  shall  not  be  eligible 
for  office,  and  his  status  shall  be  changed  from  that  of 
Junior  Member  to  Member  at  the  beginning  of  the  fiscal 
year  next  succeeding  the  date  on  which  he  attains  the  age 
of  [thirty]  twenty-seven  years;  provided  that  a  Junior  Member 
holding  membership  at  the  date  of  adoption  of  this  Section ' 
shall  be  continued  under  that  status  until  the  beginning  of 
the  fiscal  year  next  succeeding  the  date  on  which  he  attains 
the  age  of  thirty  years  J' 

This  motion  was  imanimously  carried. 

The  Assistant  Secretary  then  moved  on  behalf  of  the 
Executive  Committee  that  the  following  amendment  to  Article 
II,  Section  5,  of  the  By-laws  be  referred  to  letter  ballot  for 
adoption: 

Amend  the  first  sentence  of  Section  5  as  follows,  by  omitting 
the  words  in  brackets  and  adding  the  words  in  italics: 

"The  Secretary-Treasurer  shall  be  elected  annually  by 
the  Executive  Committee  at  the  first  [meeting  following  the 
announcement  of  elections.]  quarterly  meeting  following  the 
Annual  Meeting  of  the  Society  J' 

This  motion  was  unanimously  carried. 

The  President  explained  that  Mr.  M.  O.  Leighton,  Chair- 
man of  the  National  Service  Committee  of  Engineering  Council, 
who  was  to  have  addressed  the  Society  on  the  activities  of  that 
Conmiittee,  had  foimd  in  impossible  to  attend  the  meeting, 
and  requested  Mr.  G.  Aertsen  to  read  a  statement  which  Mr. 
Leighton  had  prepared.  Mr.  Aertsen  then  read  this  statement, 
which  may  be  summarized  briefly  as  follows: 

The  functions  of  the  office  of  Engineering  Coimcil  in 
Washington  are  two-fold:  "First,  it  is  the  office  of  the 
Washington  representative  of  Engineering  Council;  and 
second,  as  the  Washington  representative  is  also  Chairman 
of  the  National  Service  Committee,  the  office  becomes  the 
headquarters  of  that  Committee.  The  underlying  thought 
in  the  establishment  of  the  Washington  office  is  service, 
both  to  the  nation  and  to  the  engineer." 

"Service  to  the  Nation  so  far  consists  of  rendering 
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advice  and  assistance  in  engineering  matters,  on  the  initia- 
tive of  either  party.  It  is  the  ambition  of  the  Engineering 
Council  to  so  demonstrate  its  usefulness  and  merit  among 
the  executives  and  legislators  in  Washington  that  it  wiU 
become  an  established  practice  to  refer  engineering  matters 
of  the  Government  to  Council  and  thence  to  the  member 
societies." 

Reference  was  then  made  to  the  following  services  which 
the  National  Service  Committee  can  render  to  the  engineers 
of  the  country: 

"The  critical  examination  of  all  bills  and  resolutions 
introduced  into  Congress  concerning  engineering  matters 
of  whatsoever  kind,  and  the  issuance  of  bulletins  thereon  for 
the  purpose  of  keeping  the  engineers  of  the  country  informed 
concerning  the  status  and  progress  of  engineering  legisla- 
tion." 

"Another  avenue  of  assistance  is  represented  by  what  we 
have  .called  the  Legislative  and  Departmental  Information 
and  Service.  It  is  well  known  that  the  Government  has  for 
many  years  been  carrying  on  engineering  research  and, 
during  the  last  ten  years  especially,  has  gathered  a  large 
amount  of  engineering  data.  Any  engineer  may,  by  apply- 
ing to  the  National  Service  Committee,  secure  all  available 
information  in  the  various  departments  concerning  any 
engineering  subject." 

Among  the  most  important  activities  of  the  National 
Service  Conmiittee  is  the  movement  to  secure  the  establish- 
ment of  a  National  Department  of  Public  Works,  the  result 
of  which  has  been  thoroughly  described  ir  the  technical 
press  of  the  countr>^ 

The  report  of  Committee  E-6  on  Papers  and  Publications  was 
presented  by  its  chairman,  Mr.  C.  L.  Warwick.  The  recom- 
mendation of  the  conmiittee  that  the  requirement  of  the  Regu- 
lations Governing  Standing  Committees,  that  committee  reports 
be  mailed  four  weeks  in  advance  of  the  annual  meeting,  be  waived 
in  the  case  of  the  five  reports  which  had  not  been  thus  mailed — 
Committees  C-1  on  Cement,  C-2  on  Reinforced  Concrete,  C-7 
on  Lime,  C-U  on  Gypsum  and  D-11  on  Rubber  Products — 
was,  on  motion  of  Mr.  Warwick,  approved. 

The  report  of  Committee  D-3  on  Methods  of  Sampling  and 
Analysis  of  Coal,  Mr.  S.  W.  Parr,  chairman,  was,  in  the  absence 
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of  the  chairman,  presented  by  Mr.  S.  S.  Voorhees,  a  member  of 
the  committee.  Mr.  Voorhees  called  on  Mr.  A.  C.  Fieldner  to 
present  the  proposed  Tentative  Method  for  Determination  of 
Fusibility  of  Coal  Ash.  On  motion  of  Mr.  Fieldner,  this  Method 
was  accepted  for  publication  as  a  tentative  standard  of  the  Society. 

The  report  of  Committee  E-4  on  Magnification  Scales  for 
Micrographs  was  presented  by  the  Assistant  Secretary,  in  the 
absence  of  Mr.  W.  H.  Bassett,  chairman.  The  proposed  revisions 
in  the  Tentative  Definitions  and  Rulfes  Governing  the  Prepara- 
tion of  Micrographs  of  Metals  and  Alloys  (E  2-18  T)  were,  on 
motion  of  the  Assistant  Secretary,  approved  and  the  Definitions 
and  Rules  as  amended  continued  as  tentative. 

The  President  then  invited  Mr.  H.  E.  Howe,  Vice-Chairman 
of  the  Division  of  Industrial  Relations  of  the  National  Research 
Council,  to  say  a  few  words  in  connection  with  the  work  of  that 
Division. 

After  referring  to  the  fact  that  the  Society  is  officially 
represented  on  the  Engineering  Division  of  the  National 
Research  Council,  Mr.  Howe  pointed  out  that  while  the 
National  Research  Council  has  the  full  support  of  the 
Government,  it  is  not  a  Government  body,  but  is  working 
with  a  private  endowment  in  the  endeavor  to  further 
research  in  this  country.  He  stated  that  in  England  a  plan 
has  been  adopted  of  forming  cooperative  research  associa- 
tions principally  among  the  producers  of  various  kinds  of 
materials.  In  this  country  it  is  proposed  to  follow  a  some- 
what different  plan,  namely,  the  coordination  of  existing 
research  facilities  in  the  form  of  associations  to  imdertake 
various  research  problems,  in  which  manufacturers  and 
consumers  in  the  various  industries  will  work  in  cooperation. 
While  it  is  realized  that  much  important  work  is  being  done 
by  certain  groups,  it  is  felt  that  much  of  the  fundamental 
research  which  needs  to  be  done  is  of  such  a  broad  t>T)e 
that  no  one  organization  could  profitably  undertake  it,  and 
do  it  as  it  should  be  done  for  the  benefit  of  all  the  in- 
dustries. When  the  details  have  been  worked  out,  the  Re- 
search Council  hopes  to  have  a  plan  which  not  only  the 
Society  and  its  membership  individually  can  fully  approve, 
but  to  which  those  who  are  interested  in  such  research 
can  give  both  moral  and  material  support.  The  first  re- 
search association  will  have  to  do  with  alloys. 
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The  tellers  on  the  votes  for  election  of  ofl&cers  presented 
their  report,  and  in  accordance  therewith  the  President  announced 
the  election  of  the  following  officers: 

For  President,  to  serve  for  one  year:  J.  A.  Capp. 

For  Vice-President,  to  serve  for  two  years:  CD.  Young. 

For  Members  of  the  Executive  Committee,  to  serve  for  two 
years:  Ernest  Ashton,  H.  F.  Moore,  C.  F.  W.  Rys,  Admiral 
D.  W.  Taylor. 

The  President  asked  Past-Presidents  Mansfield  Merriman 
and  A.  A.  Stevenson  to  escort  the  President-elect  to  the  chair. 
Mr.  Capp  expressed  his  appreciation  of  the  honor  conferred  upon 
him  by  election  to  the  presidency  of  the  Society,  and  in  pledging 
himself  to  fulfill  the  responsibilities  of  his  office,  asked  for  the 
continued  hearty  cooperation  of  the  members. 

The  meeting  then  adjourned  till  3  p.  m. 

Second  Session— Tuesday,  June  24,  3  p.  m. 

On  Preservative  Coalings,  Lubricants  and  Containers. 

President  G.  H.  Clamer  in  the  chair. 

On  invitation  of  the  President,  Mr.  E.  H.  Walker,  President 
of  the  Railway  Supply  Manufacturers'  Association,  extended  a 
cordial  invitation  to  the  members  of  the  Society  to  visit  the 
exhibit  on  Yoimg's  Million  Dollar  Pier  of  railway  materials, 
shop  tools,  machinery,  etc.,  conducted  under  the  auspices  of  the 
Railway  Supply  Manufacturers'  Association  and  the  American 
Railway  Association,  Mechanical  Section. 

On  invitation  of  the  President,  Mr.  G.  B.  Heckel  then 
assiuned  the  chair. 

The  report  of  Committee  D-1  on  Preservative  Coatings  for 
Structural  Materials  was  presented  by  its  chairman,  Mr.  P.  H. 
Walker.  On  motion  of  Mr.  Walker,  the  Tentative  Test  for 
Flash  Point  of  Volatile  Pamt  Thinners  (D  28-18  T),  with  the 
amendments  recommended  by  the  committee,  was  referred  to 
letter  ballot  of  the  Society  for  adoption  as  standard. 

A  paper  entitled,  "Paint,  a  Plastic  Material  and  not  a 
Viscous  Liquid:  The  Measurement  of  Its  Mobility  and  Yield 
Value,"  by  Mr.  E.  C.  Bingham  and  Mr.  Henry  Green,  was 
presented  by  Mr.  Green  and  discussed. 
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The  report  of  Committee  D-2  on  Lubricants  was  then  pre- 
sented by  its  chairman,  Mr.  C.  P.  Van  Gundy,  and  discussed. 
On  motion  of  Mr.  Van  Gundy,  the  proposed  Tentative  Test  for 
Viscosity  of  Lubricants  was  accepted  for  publication  as  a  tenta- 
tive standard  of  the  Society. 

A  paper  on  "A  Viscosimeter  for  Gasoline"  was  presented 
by  its  author,  Mr.  Winslow  H.  Herschel. 

The  report  of  Committee  D-IO  on  Shipping  Containers  was 
presented  by  Mr.  J.  A.  Newlin,  the  chairman,  and  discussed. 

The  meeting  then  adjourned  till  8  p.  m. 


Third  Session — ^Tuesday,  June  24,  8  p.  m. 

PresiderUial  Address  and  Memorial  Session, 

Past-President  A.  A.  Stevenson  iii  the  chair. 

On  invitation  of  the  chair.  President  G.  H.  Clamer  read  the 
Presidential  Address  entitled  "Standardization.'' 

The  chair  then  annoimced  that  the  Memorial  Session  in 
honor  of  Dr.  Edgar  Marburg,  late  Secretary-Treasurer  of  the 
American  Society  for  Testing  Materials,  would  now  be  held; 
and,  on  his  invitation.  President  Clamer  opened  the  Session 
with  a  brief  address  on  behalf  of  the  Executive  Committee  of 
the  Society,  concluding  with  the  resolution  which  had  been 
adopted  in  October,  1918,  by  the  Executive  Committee.  During 
Mr.  Clamer's  remarks  there  was  unveiled  an  oil  portrait  of  Dr. 
Marburg  which  had  been  presented  to  the  University  of  Penn- 
sylvania by  its  Engineering  Alimmi. 

A  letter  was  then  read  from  Dr.  Edgar  F.  Smith,  Provost  of 
the  University  of  Pennsylvania,  expressing  his  sincere  regret  at 
being  unable  to  attend  the  Memorial  Session  to  speak  on  Doctor 
Marbiu-g's  activities  as  a  teacher. 

The  following  addresses,  covering  the  life  and  life-work  of 
Doctor  Marburg,  were  then  presented: 

"As  an  Engineer,"  by  John  M.  Goodell; 
"Early  Activities  in  the  Society,"  by  Robert  W.  Lesley; 
"More  Recent  Service  in  the  Society, "  by  Arthur  N.  Talbot; 
"A  Personal  Tribute,"  by  Robert  W.  Himt. 
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The  chair  then  closed  the  Memorial  Session  with  a  brief 
tribute  to  Doctor  Marburg,  the  meeting  rising  in  silent  tribute 
to  his  memory. 

The  chair  then  announced  that  the  Executive  Committee  at 
its  quarterly  meeting  in  April  had  elected  the  Assistant  Secretary 
of  the  Society,  Mr.  C.  L.  Warwick,  as  Secretary-Treasurer,  his 
term  of  office  to  begin  at  the  close  of  the  Memorial  Session,  and 
introduced  him  as  such  to  the  meeting.  Mr.  Warwick  expressed 
his  appreciation  of  the  honor  thus  conferred  upon  him,  acknowl- 
edged his  great  indebtedness  to  the  guidance  and  help  that 
Doctor  Marburg  had  ever  extended  to  him,  and  pledged  his 
best  endeavors  to  meet  the  responsibilities  which  had  been 
entrusted  to  him  by  the  Executive  Committee. 

On  invitation  of  the  chair,  President  Clamer  annoimced  that 
the  Executive  Committee  had  voted  unanimously  to  confer  the 
distinction  of  honorary  membership  upon  three  of  its  Past- 
Presidents:  Prof.  Mansfield  Merriman,  Dr.  Henry  M.  Howe 
and  Capt.  Robert  W.  Hunt.  This  annoimcement  was  greeted 
with  applause,  to  which  Professor  Merriman  and  Captain  Hunt 
responded.  Doctor  Howe,  who  was  in  Europe,  was  advised  of 
this  honor  by  cablegram. 

The  meeting  then  adjourned  till  the  following  morning. 

Fourth  Session — Wednesday,  June  25,  10  a.  m. 

On  Steel  and  Wrought  Iron. 

On  the  invitation  of  President  Clamer,  Past-President 
Robert  W.  Hunt,  Honorary  Member  of  the  Society,  assumed 
the  chair. 

The  report  of  Committee  A-1  on  Steel  was  presented  by  its 
chairman,  Mr.  J.  A.  Capp.  On  motion  of  Mr.  Capp,  the  proposed 
revisions  in  Standard  Specifications  for  Open-hearth  Steel 
Girder  and  High  Tee  Rails  (A  2-12)  were  accepted  for  publication 
as  tentative. 

On  further  motion  of  Mr.  Capp,  the  proposed  Tentative 
Specifications  for  Plates  for  Forge  Welding,  were  accepted  for 
publication  as  a  tentative  standard  of  the  Society. 

Mr.  Capp  then  submitted  the  recommendations  of  the  com- 
mittee with  respect  to  the  disposition  of  the  following  note 
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which  had  been  added  to  43  specifications  of  the  Society  at  the 
last  annual  meeting: 

"In  view  of  the  abnormal  difficulty  in  obtaining  mater- 
ials in  time  of  war,  the  rejection  limits  for  sulfur  in  all  steels 
and  for  phosphorus  in  add  steels  shall  be  raised  0.01  per 
cent  above  the  values  given  in  these  specifications.  This 
shall  be  effective  during  the  period  of  the  war  and  until 
otherwise  ordered  by  the  Society." 

After  referring  to  the  statement  in  the  report  of  the  com- 
mittee concerning  the  committee's  consideration  of  this  ques- 
tion during  the  year,  Mr.  Capp  stated  that  a  meeting  of  the 
committee  had  been  held  Monday  afternoon,  Jime  23,  at  which 
had  been  received  the  report  of  a  special  committee  appointed 
to  canvass  the  entire  situation.  After  very  careful  consideration, 
the  comn^ittee  desired  to  recommend  to  the  Society  that  the 
43  specifications  to  which  this  note  has  applied  be  divided 
into  two  classes:  (l)  Those  specifications  from  which  the  note 
is  to  be  removed  at  the  present  annual  meeting,  as  of  July  1, 
1919;  (2)  Those  specifications  from  which  the  note  is  not  to  be 
removed  at  this  time,  and  consideration  of  its  removal  is  to  be 
deferred  imtil  the  annual  meeting  in  1920.  In  pursuance  of  this 
action  of  the  committee,  Mr.  Capp  moved  that  the  note  be 
removed,  as  of  July  1,  1919,  from  the  following  29  specifications: 

Note  Removed  as  of  July  1,  1919. 

Standard  Specifications  for: 

Open-hearth  Steel  Girder  and  High  Tee  Rails  (A  2-12); 
Medimn-Carbon  Steel  Splice  Bars  (A  4-14); 
High-Carbon-Steel  Splice  Bars  (A  5-14); 
Extra-High-Carbon  Steel  Splice  Bars  (A  6-14); 
Quenched  High-Carbon-Steel  Splice  Bars  (A  49-15); 
Quenched  Carbon-Steel  Track  Bolts  (A  50-16); 
Quenched  Alloy-Steel  Track  Bolts  (A  51-16); 
Structural  Steel  for  Bridges  (A  7-16); 
Structural  Nickel  Steel  (A  8-16); 
Carbon-Steel  Bars  for  Railway  Springs  (A  14-16); 
Carbon-Steel   Bars   for   Vehicle   and   Automobile   Springs 
(A  58-16); 
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Silico-Manganese-Steel  Bars  for  Automobile  and  Railway 

Springs  (A  59-16); 
Chrome- Vanadium-Steel  Bars  for  Automobile  and  Railway 

Springs  (A  60-16); 
Carbon-Steel  Bars  for  Railway  Springs  (A  68-18); 
Carbon-Steel  and  AUoy-Steel  Blooms,  Billets  and  Slabs  for 

Forgings(A  17-18); 
Carbon-Steel  and  AUoy-Steel  Forgings  (A  18-18); 
Quenched-and-Tempered  Carbon-Steel  Axles,  Shafts,  and 

Other  Forgings  for  Locomotives  and  Cars  (A  19-18); 
Carbon-Steel  Forgings  for  Locomotives  (A  20-16); 
Carbon-Steel  Car  and  Tender  Axles  (A  21-18); 
Cold-RoUed  Steel  Axles  (A  22-16) ; 
Quenched-and-Tempered    Alloy-Steel    Axles,    Shafts,    and 

Other  Forgings  for  Locomotives  and  Cars  (A  63-18); 
Wrought  Solid   Carbon-Steel  Wheels  for  Steam  Railway 

Service  (A  57-16); 
Wrought  Solid  Carbon-Steel  Wheels  for  Electric  Railway 

Service  (A  25-16); 
Steel  Tires  (A  26-16); 

Automobile  Carbon  and  Alloy  Steels  (A  29-18); 
Cold-Drawn  Bessemer  Steel  Automatic  Screw  Stock   (A 

32-14); 
Cold-Drawn   Open-hearth   Steel   Automatic   Screw   Stock 

(A  54-15). 

Tentative  Sf  edifications  for: 

Boiler  and  Firebox  Steel  for  Stationary  Service  (A  70-18  T) ; 
Carbon  Tool  Steel  (A  71-17  T). 

This  motion  was  unanimously  carried. 

Mr.  Capp  then  moved  that  consideration  of  the  removal  of 
the  note  from  the  14  remaining  specifications  to  which  it  applies 
be  deferred  until  the  annual  meeting^in  1920.  ^  These  specifica- 
tions are  as  follows: 

CONSroERATION   OF   REMOVAL   OF   NOTE   DEFERRED   TILL    1920. 

Standard  Specifications  for: 

Carbon-Steel  Rails  (A  1-14); 
Low-Carbon-Steel  Splice  Bars  (A  3-14); 
Structural  Steel  for  Buildings  (A  9-16); 
Structural  Steel  for  Locomotives  (A  10-16); 
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Structural  Steel  for  Cars  (A  11-16); 

Structural  Steel  for  Ships  (A  12-16); 

Rivet  Steel  for  Ships  (A  13-14); 

Billet-Steel  Concrete  Reinforcement  Bars  (A  15-14) ; 

Steel  Castings  (A  27-16); 

Lap-Welded  and  Seamless  Steel  Boiler  Tubes  for  Locomo- 
tives (A  28-18); 

Lap-Welded  and  Seamless  Steel  and  Wrought-Iron  Boiler 
Tubes  for  Stationary  Service  (A  52-18); 

Lron  and  Steel  Chain  (A  56-18). 

TentaHve  Specifications  for: 

Steel  Tie  Plates  (A  67-18  T); 
Low-Carbon-Steel  Track  Bolts  (A  76-18  T). 

This  motion  was  imanimously  carried. 

Mr.  Capp  stated  that  Committee  A-1  has  under  consideration 
the  creation  of  a  special  committee  to  make  a  study  of  the 
influence  of  sulfur  and  phosphorus  in  steel,  and  to  determine 
whether  the  phosphorus  and  sulfur  limits  in  the  A.S.T.M. 
steel  specifications  are  proper  ones.  Li  this  study  it  is  hoped  that 
thQ  cooperation  of  the  United  States  Railroad  Administration 
ahd  the  Biureau  of  Standards  may  be  secured. 

Mr.  Capp  then  stated  that  at  the  meeting  of  the  committee  on 
Monday,  there  had  been  presented  a  proposed  revision  in  Section 
10  on  Workmanship  in  the  Tentative  Specifications  for  Low- 
Carbon-Steel  Track  Bolts  (A  76-18  T)  and  a  proposed  revision 
in  Table  IV  on  Automobile  Chromium  Steels  in  the  Standard 
Specifications  for  Automobile  Carbon  and  Alloy  Steels  (A  29-18). 
Since  these  revisions  had  been  received  too  late  for  submission  to 
letter  ballot  of  the  committee,  Mr.  Capp  moved  that  the  com- 
mittee be  permitted  to  include  them  in  its  report  for  information 
only.i    This  motion  was  carried. 

The  report  of  Conmiittee  A-2  on  Wrought  Lron  was  then 
introduced  by  its  chairman,  Mr.  H.  E.  Smith.  On  motion  of 
Mr.  Smith,  the  proposed  revision  in  the  Standard  Specifications 
for  Engine-Bolt  Lron  (A  40-18)  was  accepted  for  publication  as 
tentative. 

The  proposed  Tentative  Specifications  for  Extra-Refined 

>  The  revisioiiB  in  these  two  specifications  appear  in  full  in  the  Addendum  to  the  Report  of 
Committee  A*l,  p.  171. 
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Wrought-Iron  Bars  were  on  motion  of  Mr.  Smith  accepted  for 
publication  as  a  tentative  standard  of  the  Society, 

Mr.  Smith  stated  that  at  the  request  of  Committee  A-1, 
Committee  A-2  had  held  a  short  meeting  on  Monday  afternoon, 
to  consider  the  disposition  of  the  Phosphorus  and  Sulfur  Note 
which  appears  on  the  Standard  Specifications  for  Iron  and  Steel 
Chain  (A  56-18),  and  that  the  committee  had  recommended  to 
Committee  A-1  that  this  note  should  be  retained.^ 

A  paper  on  "Deep  Etching  of  Rails  and  Forgings,"  by  Mr. 
F.  M.  Waring  and  Mr.  K.  E.  Hofammann,  was  then  presented 
by  Mr.  Waring,  and  discussed. 

In  the  absence  of  its  author,  Mr.  John  A.  Mathews,  the 
Secretary-Treasiwer  presented  a  paper  entitled  "Modem  High 
Speed  Steel,"  which  was  then  discussed. 

A  paper  entitled  "Some  Fatigue  Tests  of  Nickel  Steel  and 
Chrome-Nickel  Steel,"  by  Mr.  H.  F.  Moore  and  Mr.  Arthur  G. 
Gehrig,  was  read  by  Mr.  Moore,  and  discussed. 

A  motion  picture  illustrating  the  box-testing  work  at  the 
U.  S.  Forest  Products  Laboratory  was  presented  by  Mr.  J.  A, 
Newlin. 

The  meeting  then  adjourned  till  8  p.  m. 


Fifth  Session — ^Wednesday,  Jxtne  25,  8  p.  m. 

On  Corrosion  and  Magnetic  Analysis. 

President-elect  J.  A.  Capp  in  the  chair. 

The  report  of  Committee  A-5  on  Corrosion  of  Iron  and 
Steel  was  presented  by  its  chairman,  Mr.  S.  S.  Voorhees.  He 
then  called  on  Mr.  H.  E.  Smith  to  present  the  report  of  Sub- 
committee in  on  Inspection  of  the  Fort  Sheridan,  Pittsburgh 
and  AnnapoEs  Tests. 

Discussion  of  the  report  of  the  committee  was  deferred  while 
Mr.  D.  M.  Buck  presented  his  paper  on  "The  Influence  of  Very 
Low  Percentages  of  Copper  in  Retarding  the  Corrosion  of  Steel." 
The  report  of  the  committee  and  Mr.  Buck's  paper  were  then 
discussed  jointly. 

1  TUs  tpecification  is  included  In  the  list  of  spedficationi  on  wfaldi  ooaddintloa  of  th« 
removal  of  Uie  note  has  been  deferred  tintll  1920;  aee  p.  18. 
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A  topical  discussion  on  "Magnetic  Analysis"  was  then  intro- 
duced by  the  presentation  of  the  following  five  papers: 

"Magnetic  Analysis  as  a  Criterion  of  the  Quality  of  Steel 
and  Steel  Products/'  by  Mr.  Charles  W.  Burrows  and 
Mr.  Frank  P.  Fahy;  presented  by  Mr.  Burrows. 

"Magnetic  Surveys  on  New  and  Failed  Rails,"  by  Mr.  P.  H. 
Dudley;  presented  by  Mr.  C.  B.  Bronson. 

"Application  of  Magnetic  Analysis  to  the  Testing  of  Ball 
Bearing  Races,"  by  Mr.  R.  L.  Sanford  and  Mr.  M.  F. 
Fischer;  presented  by  Mr.  Sanford. 

"Location  of  Flaws  in  Rifle-Barrel  Steel  by  Magnetic 
Analysis,"  by  Mr.  R.  L.  Sanford  and  Mr.  W.  B. 
Kouwenhoven;  presented  by  Mr.  Kouwenhoven. 

"Certain  Aspects  of  Magnetic  Analysis,"  by  C.  Nusbaum. 

After  the  presentation  of  written  discussions,  the  subject 
was  opened  for  general  discussion. 

The  meeting  then  adjourned  till  the  following  naoming. 


Sixth  Session— Thursday,  June  26,  10  a.  m. 

On  Testing  and  Apparatus;  Rubber  Products  and  Textiles, 

President  G.  H.  Clamer  in  the  chair. 

The  Secretary-Treasurer  stated  that  the  Executive  Commit- 
tee, in  pursuance  of  the  announcement  in  its  annual  report,  had 
given  careful  consideration  to  the  proposed  reorganization  of  the 
American  Engineering  Standards  Committee,  at  its  meeting  held 
Wednesday  afternoon,  June  25.  He  reviewed  briefly  the  history 
of  this  movement,  and  then  stated  that  the  Executive  Committee 
after  very  careful  discussion  found  itself  unable  to  approve  of  the 
proposed  reorganization.  It  had  accordingly  adopted  the  follow- 
ing motion: 

"That  it  is  the  sense  of  the  Executive  Committee  that 
the  proposed  change  in  the  Constitution  of  the  American 
Engineering  Standards  Committee  is  not  looked  upon  with 
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favor  at  this  time,  and  that  a  committee  be  appointed  by 
the  chair  to  confer  with  the  other  member  bodies  to  get 
their  views  and  report  at  the  October  meeting.*' 

The  Secretary-Treasurer  also  made  the  annoimcement,  on 
behalf  of  the  Executive  Committee,  that  it  seemed  now  prac- 
tically certain  that  an  agreement  can  be  reached  with  the  Engi- 
neers' Club  of  Philadelphia,  by  which  very  suitable  Society 
headquarters  would  be  established  at  1315  Spruce  Street. 

On  invitation  of  the  President,  Mr.  H.  F.  Moore  then 
assumed  the  chair. 

The  report  of  Committee  E-1  on  Methods  of  Testing,  Mr. 
G.  Lanza,  chairman,  was  presented  by  the  secretary,  Mr.  S.  V. 
Hunnings.  Mr.  Himnings  explained  that  it  had  not  been  possible 
to  put  in  type  an  appendix  to  the  report  entitled  ''Standardiza- 
tion of  Methods  for  the  Determination  of  Density,"  by  Mr. 
H.  W.  Bearce.  On  motion  of  Mr.  Hunnings,  it  was  voted  to 
accept  the  report,  including  the  appendix,  for  publication  in  the 
Proceedings. 

A  paper  describing  a  "Wire  Testing  Extensometer,"  by  Mr. 
T.  D.  Lynch  and  Mr.  P.  H.  Brace,  was  presented  by  Mr.  Brace, 
and  discussed. 

A  paper  entitled  "Development  of  Brinell  Hardness  Tests 
of  Thin  Brass  Sheet,"  by  Capt.  S.  L.  Goodale  and  Mr.  R.  M. 
Banks,  was  presented  by  Captain  Goodale. 

Li  the  absence  of  the  author,  Mr.  H.  L.  Whittemore  pre- 
sented a  paper  on  a  "Fatigue  Testing  Machine,"  by  Mr.  F.  M. 
Farmer. 

Following  the  discussion  of  this  paper,  a  paper  entitled 
"The  Single  Blow  Notched  Bar  Impact  Test  as  Used  in  the 
American  Lidustry"  was  read  by  its  author,  Mr.  E.  H.  Dix,  Jr. 

The  report  of  Committee  D-11  on  Rubber  Products  was 
then  presented  by  its  chairman,  Mr.  E.  A.  Barrier.  On  motion 
of  Mr.  Barrier,  the  proposed  Tentative  Specifictions  for  Leader 
Hose  for  Use  with  Pneumatic  Tools  were  accepted  for 
publication  as  a  tentative  standard  of  the  Society. 

On  motion  of  Mr.  Barrier,  the  revisions  in  Tentative  Speci- 
fications for  Rubber  Belting  for  Power  Transmission  (D  53-18  T) 
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recommended  by  the  committee  were  accepted  and  the  specifica- 
tions continued  as  tentative. 

The  reconoimendation  of  the  committee  that  certain  revisions 
in  the  Standard  Specifications  for  2f-in.  Cotton  Rubber-Lined 
Fire  Hose  for  Private  Department  Use  (D  14-15)  and  for  2j, 
3  and  3§-in.  Double- Jacketed  Cotton  Rubber-Lined  Fire  Hose 
for  Public  Fire  Department  Use  (D  26-18)  be  published  as  tenta- 
tive was,  on  motion  of  Mr.  Barrier,  approved. 

Mr.  Barrier  then  moved  that  the  proposed  Tentative 
Specifications  for  Adhesive  Insulating  Tape,  be  accepted  for 
publication  as  a  tentative  standard  of  the  Society. 

The  Secretary-Treasurer  called  attention  to  the  fact  that 
since  these  specifications  deal  with  insulating  materials  and  con- 
tain a  test  for  dielectric  strength,  it  would  be  inadvisable  to  pub- 
lish them  even  as  tentative  without  having  the  committee  first 
consult  with  Committee  D-9  on  Electrical  Insulating  Materials 
and  Committee  E-2  on  Electrical  Standards,  the  latter  committee 
having  been  appointed  for  the  purpose  of  cooperating  with  the 
American  Institute  of  Electrical  Engineers  in  any  matter  of 
standards  which  concern  the  two  societies.  The  Secretary- 
Treasurer  accordingly  moved  an  amendment  to  the  original 
motion  that  these  specifications  be  referred  back  to  Committee 
D-11,  and  that  the  committee  be  directed  to  consult  with  Com- 
mittees D-9  and  E-2.  This  amendment  was  seconded  and, 
after  some  discussion,  adopted.  The  original  motion  as  thus 
amended  was  then  adopted. 

A  paper  entitled  "Steam  Hose"  was  then  presented  by  its 
author,  Mr.  H.  J.  Force. 

The  report  of  ConMnittee  D-13  on  Textile  Materials,  Mr. 
G.  B.  Haven,  chairman,  was  in  the  absence  of  the  chairman 
presented  by  Mr.  D.  E.  Douty,  the  secretary.  Following  the 
presentation  of  the  printed  report,  Mr.  Douty  recommended 
on  behalf  of  the  committee  that  certain  minor  modifications  be 
made  in  the  Tentative  General  Methods  for  Testing  Cotton 
Fabrics  (D  39-18  T)  as  follows:  In  Table  I,  on  "Tensile  Strength 
Test  Methods,"  change  the  words  in  the  first  column  "Speed  of 
separation  of  jaws,  in.  per  min."  to  read  "Speed  of  pulling  jaw, 
in.  per  min."  Also  imder  "Method  No.  4,  Single  Strand," 
change  the  speed  of  pulling  jaw  from  20  to  12  in.  per  minute. 
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Mr.  Douty  explained  that  these  proposed  revisions  would  be 
submitted  to  a  letter  ballot  vote  of  the  committee,  and  on  his 
motion  the  revisions  were  approved,  provided  the  vote  of  the 
committee  was  favorable. 

The  meeting  then  adjourned  till  8  p.  m. 

Seventh^Session— Thursday,  June  26,  8  p.  m. 

On  Malleable  Iron  c^nd  Non-Ferrous  Metals. 

President  G.  H.  Clamer  in  the  chair. 

The  report  of  Committee  A-7  on  Malleable  Castings  was 
presented  by  its  chairman,  Mr.  H.  E.  Diller.  Mr.  Diller  moved 
that  the  recommendation  of  the  committee  that  the  Tentative 
Specifications  for  Malleable  Castings  (A  75-18  T)  be  referred  to 
letter  ballot  of  the  Society  for  adoption  as  standard  be  approved, 
with  the  understanding  that  if  adopted  they  would  supersede 
the  present  Standard  Specifications  for  Malleable-Iron  Castings 
(A  47-15).  An  amendment  by  Mr.  G.  Aertsen  that  the  serial 
designation  of  the  tentative  specifications,  if  thus  adopted,  be 
changed  to  A  47  to  agree  with  the  designation  of  the  standard 
to  be  replaced,  was  accepted  by  Mr.  Diller  and  the  motion  as 
thus  amended  was  carried. 

A  paper  entitled  "Some  Physical  Constants  of  Malleable 
Cast  Iron''  was  presented  by  its  author,  Mr.  H.  A.  Schwartz, 
and  discussed.  A  suggestion  from  Mr.  G.  B.  Waterhouse  that 
the  title  of  the  paper  might  well  be  amended  so  that  it  is  dear 
that  the  data  presented  apply  to  American  malleable  iron  was 
referred  to  the  author  for  his  consideration. 

The  chair  then  called  for  the  report  of  the  Golf  Toiunament 
Committee,  Mr.  E.  D.  Boyer,  chairman.  Mr.  Boyer  stated  that 
a  very  successful  toiunament  had  been  held  that  afternoon  in 
spite  of  unfavorable  weather  conditions,  and  awarded  the 
following  prizes  as  a  result: 

For  Low  Score  for  the  Course: 

The  American  Society  for  Testing  Materials  Champion- 
ship Cup  and  medal:  Mr.  Robert  E.  Griffith,  Philadel- 
phia, Pa. 
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For  the  Lowest  Net  Score: 

First  Prize Mr.  W.  M.  Kinney,  Chicago,  111. 

Second  Prize Mr.  W.  D.  Lober,  Philadelphia,  Pa, 

Third  Prize Mr.  G.  D.  White,  Newark,  N,  J. 

For  the  winner  of  the  ^^ Blind  Handicap:" 

A  silver  cup Mr.  A.  S.  Hook,  Chicago,  111. 

The  report  of  Committee  B-1  on  Copper  Wire  was  then  pre- 
sented by  Mr.  J.  A.  Capp,  chairman.  On  motion  of  Mr.  Capp, 
the  proposed  Tentative  Specifications  for  Tinned  Soft  or  Annealed 
Copper  Wire  for  Rubber  Insulation  were  accepted  for  publica- 
tion as  a  tentative  standard  of  the  Society. 

The  report  of  Committee  B-2  on  Non-Ferrous  Metals  and 
Alloys,  Mr.  Wm.  Campbell,  chairman,  was  in  his  absence  pre- 
sented by  Mr.  W.  M.  Corse,  one  of  the  vice-chairmen  of  the 
committee.  On  successive  motions  of  Mr.  Corse,  the  following 
action  was  taken  with  respect  to  the  various  recommendations 
in  the  report  of  the  committee: 

The  proposed  Tentative  Specifications  for  Lead  were 
accepted  for  publication  as  a  tentative  standard  of  the  Society, 
provided  a  subsequent  letter  ballot  vote  of  the  committee  should 
be  favorable,  it  having  been  explained  that  there  had  not  been 
opportunity  for  such  a  vote  prior  to  the  presentation  of  the 
specifications. 

The  following  three  specifications  were  referred  to  letter 
ballot  vote  of  the  Society  for  adoption  as  standard: 

Tentative  Specifications  for  Cartridge  Brass  (B  19-18  T); 
Tentative     Specifications     for     Cartridge     Brass    Disks 

(B  20-18  T); 
Tentative  Specifications  for  Naval  Brass  Rods  for  Structural 

Purposes  (B  21-18  T). 

The  proposed  Tentative  Specifications  for  Brass  Ingot 
Metal  for  Sand  Castings  were  accepted  for  publication  as  a 
tentative  standard  of  the  Society,  with  the  following  amendment 
recommended  by  the  committee:  In  Section  4  on  "Permissible 
Variations,"  third  line  of  the  table,  change  the  words  "Over  10 
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to  40  per  cent,  ind."  to  read  "Over  10  per  cent";  and  omit  the 
last  line  of  the  table. 

The  proposed  Tentative  Specifications  for  Bronze  Bearing 
Metal  in  Ingot  Form  were  accepted  for  publication  as  a  tentative 
standard  of  the  Society,  with  the  following  revisions  recommended 
by  the  committee:  (l)  In  Section  3  on  "Chemical  Composition" 
change  the  maximmn  per  cent  of  iron  in  alloy  grade  No.  3  from 
0.40  to  0.25;  (2)  In  Section  4  on  "Permissible  Variations," 
third  line  of  the  table,  change  the  words  "Over  10  to  30  per  cent, 
incl."  to  read  "Over  10  per  cent";  and  omit  the  last  line  of  the 
table. 

The  "proposed  Tentative  Specifications  for  Solder  Metal 
were  accepted  for  publication  as  a  tentative  standard  of  the 
Society. 

TTie  Tentative  Methods  for  Chemical  Analysis  of  Manganese 
Bronze  (B  27-18  T)  and  the  Tentative  Methods  for  Chemical 
Analysis  of  Gun  Metal  (B  28-18  T)  were  referred  to  letter 
ballot  of  the  Society  for  adoption  as  standard. 

The  proposed  Tentative  Methods  for  Battery  Assay  of 
Copper  and  the  proposed  Tentative  Methods  for  Chemical 
Analysis  of  Pig  Lead  were  accepted  for  publication  as  tentative 
standards  of  the  Society. 

The  slight  revisions  recommended  by  the  committee  in  the 
following  tentative  specifications  were  approved,  and  the  speci- 
fications continued  as  tentative: 

Tentative  Specifications  for  Aluminum  Ingots  for  Remelting 

and  for  Rolling  (B  24-18  T); 
Tentative  Specifications  for  Aluminum  Sheet  (B  25-18  T); 
Tentative    Specifications    for    Light    Almninum    Casting 

Alloys  (B  26-18  T), 

A  paper  entitled  "The  Behavior  of  Wrought  Manganese 
Bronze  Exposed  to  Corrosion  While  Under  Tensile  Stress,"  by 
Mr.  P.  D.  Merica  and  Mr.  R.  W.  Woodward,  was  presented  by 
Mr.  Woodward,  and  discussed. 

A  paper  entitled  "Some  Tests  of  Light  Aluminum  Casting 
Alloys:  The  Effect  of  Heat  Treatment,"  by  Mr.  P.  D.  Merica 
and  Mr.  C.  P.  Karr,  was  then  presented  by  Mr.  Merica. 
•  The  meeting  then  adjourned  till  the  following  morning. 
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Eighth  Session— Friday,  June  27,  10  a.  m. 

On  Ceramics,  Lime  and  Road  Materials. 

On  invitation  of  President  G.  H.  Clamer,  Past-President 
A.  N.  Talbot  assumed  the  chair. 

The  report  of  Committee  C-3  on  Brick,  Mr.  Edward  Orton, 
Jr.,  chairman,  was,  in  the  absence  of  the  chairman,  presented  by 
Mr.  A.  V.  Bleininger,  secretary.  Oil  motion  of  Mr.  Bleininger, 
the  proposed  Tentative  Specifications  for  Building  Brick  were 
accepted  for  publication  as  a  tentative  standard  of  the  Society. 

Mr.  Bleininger  then  outlined  briefly  a  report  entitled  "A 
Study  of  the  Proposed  A.S.T.M.  Specifications  for  Building  Brick 
and  a  Correlation  of  Their  Requirements  with  Sodium-Sulfate 
Treatment  and  Actual  Freezing,"  by  Mr.  Orton,  which  is 
designed  as  an  appendix  to  the  report  of  the  committee,  but  which 
it  was  found  impossible  to  preprint  for  the  meeting.  On  motion 
of  Mr.  Bleininger  this  report  was  accepted  for  publication. 

The  report  of  Committee  C-6  on  Drain  Tile  was  presented 
by  its  chairman,  Mr.  A.  Marston. 

The  report  of  Committee  C-8  on  Refractories  was  then  pre- 
sented by  its  chairman,  Mr.  A.  V.  Bleininger.  On  motion  of  Mr. 
Bleininger,  the  proposed  Tentative  Test  for  Determination  of 
Softening  Point  of  Fire-Clay  Brick  was  accepted  for  publication 
as  a  tentative  standard  of  the  Society. 

Mr.  Bleininger  then  presented  the  recommendation  of  the 
committee  that  the  present  Tentative  Test  for  Slagging  Action 
of  Refractory  Materials  (C  17-17  T)  be  superseded  by  the  pro- 
posed revised  Tentative  Test  appended  to  the  report  of  the 
committee.  He  called  attention  to  a  typographical  error  in 
footnote  No.  4  of  the  Test,  and  recommended  further  that  the 
first  sentence  in  Section  4  on  "Measuring  the  Penetration"  be 
changed  to  read  as  follows :  "  When  cold,  the  brick  shall  be  sawed 
so  that  one  of  the  sawed  surfaces  accurately  bisects  the  center 
of  the  rings;  but  it  will  be  permissible  to  nick  and  break  the 
bricks  provided  they  are  broken  so  that  there  is  no  greater 
variation  than  ^  in.  from  either  side  of  a  straight  line  through 
the  center  of  the  rings."  On  motion  of  Mr.  Bleininger,  the  pro- 
posed revised  Test  as  thus  amended  was  accepted  for  publication 
as  tentative,  to  replace  the  present  Test. 

The  proposed  Tentative  Definitions  of  Clay  Refractories 
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were  on  motion  of  Mr.  Bleininger  accepted  for  publication  as  a 
tentative  standard  of  the  Society. 

A  paper  entitled  "  Preventable  Defects  in  Refractory  Bricks," 
by  Mr.  C.  E.  Nesbitt  and  Mr.  M.  L.  Bell,  was  presented  by  Mr. 
Nesbitt,  and  discussed. 

Chairman  Talbot  was  obliged  to  leave  the  meeting  at  this 
point,  and  President  Clamer  assumed  the  chair. 

The  report  of  Committee  C-7  on  Lime  was  presented  by  its 
chairman,  Mr.  D.  K.  Boyd.  On  motion  of  Mr.  Boyd,  the 
revision  in  the  requirements  for  fineness  in  the  Tentative 
Specifications  for  Masons'  Hydrated  Lime  (C  6-17  T)  recom- 
mended by  the  committee  were  approved  and  the  specifications 
continued  as  tentative. 

The  proposed  Tentative  Methods  for  Chemical  Analysis  of 
Limestone,  Lime  and  Hydrated  Lime  were  on  recommendation 
of  the  committee  revised  by  omitting  from  the  second  paragraph 
of  the  specifications  the  words  "(if  the  smn  of  the  Si02,  AI2O8, 
and  FeaOs  is  more  than  5  per  cent)  or  2  g.  (if  the  sum  of  the 
Si02,  AlaOi  and  Fe208  is  less  than  5  per  cent)."  On  motion  of 
Mr.  Boyd,  these  Methods  as  thus  amended  were  accepted  for 
publication  as  a  tentative  standard  of  the  Society. 

The  report  of  the  committee  proposed  a  definition  of  "Plas- 
ticity," with  the  request  that  it  be  considered  by  other  commit- 
tees of  the  Society  concerned  with  this  property  of  materials. 
The  report  also  contained  a  resolution  referred  to  the  Executive 
Committee  of  the  Society,  and  a  suggestion  of  the  desirability  of 
the  adoption  by  the  Society  of  the  standard  testing  sieves  pro- 
mulgated by  the  Bureau  of  Standards.  The  report  of  the  com- 
mittee was  accepted  with  the  imderstanding  that  the  definition 
of  "Plasticity"  would  be  referred  to  other  committees  as 
requested,  and  that  the  Executive  Committee  of  the  Society 
would  consider  the  resolution  referred  to  it,  as  well  as  the  sug- 
gestion relative  to  the  adoption  of  standard  testing  sieves. 

The  report  of  Committee  D-4  on  Road  Materials  was  then 
presented  by  its  chairman,  Mr.  A.  H.  Blanchard.  On  motion  of 
Mr.  Blanchard,  the  recommendation  of  the  committee  that  the 
Tentative  Tests  for  Determination  of  Apparent  Specific  Gravity 
of  Sand,  Stone,  and  Slag  Screenings  and  Other  Fine  Non-Bitumi- 
nous Highway  Materials  (D  55-18  T)  be  referred  to  letter  ballot 
of  the  Society  for  adoption  as  standard,  was  approved. 
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Mr.  Blanchard  moved  that  the  Tentative  Method  for  Deter- 
mination of  Softening  Point  of  Bituminous  Materials  other  than 
Tar  Products  (D  36-16  T),  revised  as  recommended  by  the 
committee  in  its  report,  be  referred  to  letter  ballot  of  the  Society 
for  adoption  as  standard.     This  motion  was  adopted. 

The  revision  recommended  by  the  committee  in  the  Standard 
Test  for  Loss  on  Heating  of  Oil  and  Asphaltic  Compounds 
(D  6-16)  was  on  motion  accepted  for  publication  as  tentative. 

The  following  methods  and  specifications  were  then,  on 
motion  of  Mr.  Blanchard,  accepted  for  publication  as  tentative 
standards  of  the  Society: 

Proposed  Tentative  Method  for  Determination  of  Softening 
Point  of  Tar  Products  (Cube  in  Water  Method); 

Proposed  Tentative  Specifications  for  Materials  for  Cement 
Grout  Filler  for  Brick,  Stone  Block  and  Wood  Block  Pavement, 
the  title  to  be  chauiged  to  read,  on  the  recommendation  of  the 
committee,  "Specifications  for  Materials  for  Cement  Grout 
Filler  for  Brick  and  Stone  Block  Pavement"; 

Proposed  Tentative  Specifications  for  Materials  for  Cement 
Mortar  Bed  for  Brick,  Stone  Block  and  Wood  Block  Pavement; 

Proposed  Tentative  Specifications  for  Block  for  Granite 
Block  Pavement. 

A  paper  entitled  "Apparatus  for  Determination  of  Breaking 
Point  of  Pitches,"  by  Mr.  H.  E.  Lloyd  and  Mr.  P.  P.  Sharpies, 
was  read  by  Mr.  Sharpies,  and  discussed. 

The  meeting  then  adjourned  till  3  p.  m. 

Ninth  Session — Friday,  June  27,  3  p.  m. 

On  Concrete  and  Gypsum. 

On  invitation  of  President  G.  H.  Clamer,  Vice-President 
George  S.  Webster  assumed  the  chair. 

The  report  of  Committee  C-2  on  Reinforced  Concrete  was 
then  read  by  its  chairman,  Mr.  Richard  L.  Humphrey. 

Mr.  Rudolph  Hering,  chairman,  then  presented  the  report 
of  CoDMuittee  C-4  on  Clay  and  Cement.  Sewer  Pipe.  On  motion 
of  Mr.  Hering,  the  Tentative  Recommended  Practice  for  Laying 
Sewer  Pipe  (C  12-17  T)  was  referred  to  letter  ballot  of  the 
Society  for  adoption  as  Recommended  Practice. 
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Mr.  Hering  then  submitted  an  addendum  to  the  report  with 
the  statement  that  it  had  been  approved  at  a  meeting  of  the 
committee  held  during  the  annual  meeting,  but  that  there  had 
not  been  opportimity  to  refer  it  to  a  letter  ballot  vote  of  the 
committee.  The  appendix  contained  proposed  revisions  in  the 
Tentative  Specifications  for  Cement-Concrete  Sewer  Pipe 
(C  14-18  T).^  On  motion  of  Mr.  Hering,  these  revisions  were 
approved  and  the  specifications  continued  as  tentative,  subject 
to  a  favorable  vote  by  letter  ballot  of  the  committee. 

The  report  of  Committee  C-11  on  Gypsum,  Mr.  R.  J.  Wig, 
chairman,  was  presented  in  his  absence  by  the  secretary,  Mr. 
V.  G.  Marani. 

On  motion  of  Mr.  Marani,  the  following  were  accepted  for 
publication  as  tentative  standards  of  the  Society: 

Proposed  Tentative  Specifications  for  Gypsum; 

Proposed  Tentative  Specifications  for  Calcined  Gypsum; 

Proposed  Tentative  Methods  for  Tests  of  Gypsum  and 
Gypsum  Products. 

Mr.  Marani  then  moved  that  the  proposed  Tentative  Speci- 
fications for  Gypsum  Plaster  be  accepted  for  publication  as  a 
tentative  standard  of  the  Society. 

Mr.  Richard  L.  Humphrey  moved  an  amendment  that  these 
specifications  be  printed  in  the  Proceedings  as  a  tentative  report 
on  Gypsum  Plaster,  and  that  the  Executive  Committee  of  the 
Society  be  requested  to  decide  the  question  of  including  in 
standard  specifications  for  materials,  requirements  covering  such 
matters  as  application  and  workmanship,  and  recommended 
practice  in  general.  This  amendment  and  the  original  motion, 
as  thus  amended,  were  then  adopted. 

On  motion  of  Mr.  Marani,  the  tentative  report  of  the  com- 
mittee on  Design  of  Reinforced  Gypsum  Beams  was  accepted 
for  publicati6n  in  the  Proceedings. 

The  following  papers  were  then  presented  by  their  authors 
and  discussed  jointly: 

"Proportioning  of  Pit- Run  Gravel  for  Concrete,"  by  Mr. 
R.  W.  Crum; 

"Some  Theoretical  Studies  on  Proportioning  Concrete  by  the 

Method  of  Surface  Area  of  Aggregates/'  by  Mr.  R.  B.  Young. 

c 

^  These  revisions  appear  in  detail  in  the  Addendum  to  the  Report  of  Committee  C-4,  pp. 
306-307. 
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A  paper  entitled  "Modulus  of  Elasticity  of  Concrete"  was 
then  read  by  its  author,  Mr.  Stanton  Walker, 

In  the  absence  of  the  author,  Mr.  H.  W.  Green,  his  paper 
on  "Relation  between  Methods  of  Curing  Standard  Concrete 
Test  Specimens  and  their  Compressive  Strength  at  28  Days" 
was  read  by  title. 

The  meeting  then  adjourned  till  8  p.  m. 

Tenth  Session — Friday,  June  27,  8  p.  m. 

Joint  Session  with  the  American  Concrete  Institute  on  Cement 

and  Concrete, 

President  G.  H.  Clamer  and  President  W.  K.  Hatt  of  the 
American  Concrete  Institute  in  the  chair. 

The  report  of  Committee  C-1  on  Cement  was  presented  by 
its  chairman,  Mr.  R.  S.  Greenman. 

The  report  of  Committee  C-9  on  Concrete  and  Concrete 
Aggregates  was  presented  by  its  chairman,  Mr.  S.  E.  Thompson. 
In  addition  to  the  printed  report,  Mr.  Thompson  presented  an 
appendix .  entitled  "Abrams-Harder  Field  Test  for  Organic 
Impurities  in  Sand,"  which  on  motion  of  Mr.  Thompson  was 
accepted  with  the  report  for  publication  in  the  Proceedings. 

The  report  of  the  Committee  of  the  American  Concrete 
Institute  on  Fireproofing  was  presented  by  its  chairman,  Mr. 
W.  A.  HuU. 

The  following  two  papers  of  the  American  Concrete  Institute 
were  then  presented  by  their  respective  authors: 

"Fire  Tests  of  Concrete  Colunms,"  by  Mr.  W.  A.  Hull; 

"Strainagraph  and  its  Application  to  Concrete  Ships,"  by 
Mr.  F.  R.  McMillan. 

The  following  two  papers  were  then  presented  by  their 
authors  and  discussed: 

"Effect  of  Fineness  of  Cement,"  by  Mr.  D.  A.  Abrams; 

"Cements  Producing  Quick-Hardening  Concrete,"  by  Mr. 
P.  H.  Bates. 

There  being  no  further  business,  President  Clamer  then 
declared  the  meeting  of  the  American  Society  for  Testing  Mate- 
rials adjourned  sine  die. 
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Northern  Paafic  Railroad  Co., 

H.  G,  Bumham. 
Nusbaum,  C. 
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O'Connor,  J.  P. 

Operative  Plasters  and  Cement  Pin- 
ishers    Association    of    the 
United  States  and  Canada, 
W.  J.  Wilson. 

Organ,  T.  O. 


Packard  Motor  Car  Co., 

W.  C.  Peterson. 
Patton  Clay  Manufacturing  Co., 

G.  E.  Prindible. 
Patton  Paint  Co., 

C.  H.  Hall. 
Paul,  C.  E. 
Pearson,  J.  C. 
Pease,  B.  H. 
Peerless  Drawn  Steel  Co., 

F.  R.  Bonte. 
Pennsylvania  Forge  Co., 

E.  T.  Walton. 
Pennsylvania    Railroad,    Eastern 

Lines, 

F.  M.  Waring. 
Philadelphia  and  Reading  Railway, 

J.  B.  Young. 
Pennsylvania  Seaboard  Steel  Corpo- 
ration, 

T..BurdZell. 
Phillips,  Asa  E. 
Pickard,  Glenn  H. 
Pittsburgh  Testing  Laboratory, 

W.  F.  Carpenter. 
Pollak,  J.  A. 
Pollock.  C.  D. 
Porter,  H.  C. 
Porter,  J.  M. 
Portland  Cement  Association, 

W.  M.  Kinney. 
Potts,  S.C. 
Pressed  Steel  Car  Co., 

J.  F.  Streib. 
Price,  William  B. 
Pullar,  H.  B. 


Quinn,  Don  L. 


oasay,  J.  D. 
Randall,  T.  A. 
Raritan  Copper  Works, 

S.  Skoweonski. 
Rawdon,  H.  S. 
Reading  Iron  Co., 

E.  F.  Blessing. 
Reeve,  C.  S. 


Reinhardt,  G.  A, 

Remington  Arms  and   Ammunition 
Co., 

N.  A.  Chase. 
Republic  Rubber  Co., 

L.  A.  Watts. 
Research  Laboratory,  General  Elec- 
tric Co., 

W.  E.  Ruder. 
Rcttew.E.  W. 
Rhode  Island  Tool  Co., 

A.  H.  Annan. 
Rice,  W.  W. 
Robbins,  C.  W. 

Rochester  Bureau  of  Municipal  Re- 
search, 

J.  O.  Preston. 
Rockwood,  W.  C. 
Roebling's  Sons  Co.,  John  A., 

H.  C.  Boynton. 
Rogers,  R.  E. 
Rome  Iron  Mills,  Inc., 

C.  C.  Osterhaut. 
Roscoe,  R.  E. 
Rosengarten.  W.  E. 
Royle  JMid  Sons, 

V.  E.  Royle. 
Ryerson  and  Son,  Joseph  T., 

H.  A.  Gray. 
Rys,  C.  F.  W. 

S 

Sabin,  A.  H. 
Sanderson,  John  McE. 
Sanford,  R.  L. 
Sargent.  G.  W. 
Schaeffer.  J.  A. 
Schmid.  M.  H. 
Schmitt.  F.  E. 
Schonthal,  D.  C. 
Schwartz.  H.  A. 
Scott  and  Co.,  H.  L., 

H.  L.  Scott. 
Seaboard  Airhne  Raihxmd, 

S.  B.  Andrews. 
Seaton,  M.  Y. 
Security  Cement  and  Lime  Co., 

L.  A.  Cover. 
Semet-Solvay  Co., 

T.  S.  Harvey. 
Sewer  Pipe  Manufacturers  Assoc, 

J.  L.  Rice. 
Sharpies,  P.  P. 
Shelley,  H.  T. 
Shepherd,  B.  F. 
Sherman,  H.  L. 
Sherwin-Williams  Co., 

E.  C.  Holton. 
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Shimcr,  W.  R. 

Shuman,  J.  J. 

Slater,  W.  A. 

Smith,  £.  K. 

Smith,  B.  S. 

Smith,  Francis  P. 

Smith,  H.  E. 

Smither,  F.  W. 

Snowden,  R.  C. 

Somerset  Rubber  Reclaiming  Work, 

C.  B.  Clark. 
Souther  Engineering   Corporation, 
Henry, 

J.  A.  Newlands. 
Southern  Pine  Association, 

T.  R.  Johnston. 
Southern  Railways, 

J.  C.  Ramage. 
Stafford,  3.  G. 
Standard  Oilcloth  Co., 

P.  A.  Bivins. 
Standard  Steel  Works  Co., 

A.  A.  Stevenson. 
Steel  Co.,  of  Canada, 

J.  G.  Morrow. 
Steigerwalt.  R.  W. 
Steuer,  Bemhard. 
Stevenson,  A.  A. 
Stone,  George  C. 
Stowe,  C.  B. 
Stuhler,  H.  E. 
Sweet's  Steel  Co., 

C.  C.  SteeL 


Tagge,  A.  C. 
Tagliabue,  C.  J. 
Talbot,  A.  N. 
Talbot,  K.  H. 
Taylor  Instrument  Co., 

E.  N.  Hurlburt. 
Taylor,  A.  P. 
Tefft,  G.  H. 
Templin,  R.  L. 
Thomas,  H.  R. 
Thomas,  I.  B. 
Thompson,  G.  W. 
Thompson,  S.  E. 
Tiemann,  H.  P. 
Titanium  Alloy  Mfg.  Co., 

L.  E.  Barton. 
Topping,  W.  S. 
Touceda,  Enrique. 
Trautwine,  J.  C. 
Tredennick,  H.  L. 
Tfetch,  W.  J. 
Trut,^.B. 


•  Turner  Co.,  J.  Spencer, 

C.  S.  Cook. 
Turner,  H.  C. 

U 

Unger,  J.  S. 

Union  Drawn  Steel  Co., 

L.  W.  Williams. 
Um'on  Pacific  Railroad, 

N.  F.  Harriman. 
Um'ted  Gas  Improvement  Co., 

W.  H.  Pulwdler. 
United   and   Globe   Rubber  Manu- 
facturing Co., 

G.  W.  Skirm. 
United  States  Gypsum  Co., 

G.  L.  Southard. 
United  States  Metals  Refining  Co., 

R.  W.  Deacon. 
United  States  Metals  Refining  Co., 

F.  R.  Pyne. 
United,  States  Railroad  Administra- 
tion, 

C.  B.  Young. 
United  States  Rubber  Co., 

A.  E.  Jiiry. 
United  States  Shipping  Board, 

L.  M.  Nordius. 
United  States  Smelting,  Mining  and 
Refining  Co.,  ^c., 

F.  P.  Colcord. 
Upham,  C.  M. 


Vacuum  Oil  Co., 

F.  R.  Baxter. 
Vanderbilt,  R.  T.  Co., 

A.  A.  Somerville. 
Van  Gundy,  C.  P. 
Van  Suetendad,  A.  O. 
Vassar,  H.  S. 
Voorhees,  Alex.  H. 
Voorhees,  S.  S. 
Voss,  W.  C. 
Vredenbungh,  Watson. 

W 

Wadark  Wire  Co., 

R.  T.  Roberts. 
Walker,  H.  G. 
Walker,  P.  H. 
Warwick,  C.  L. 
Washington  Sted  and  Ordnance  Co., 

S.  V.  Humungs. 
Wason,  L.  C. 
Watson,  J.  M. 
Webert,  L.  P. 


Webster,  G.  S. 


Digitized  by 


Googl( 


3S 


SUMMAKY  OF  pROCBEDmGS. 


Webster,  W.  Reuben. 
Weiss,  J.  M. 
Wertz,  P.  A. 
Westinghouse  Air  Brake  Co., 

H.  C.  Loudenbeck. 
Westinghouse  Church  Kerr  and  Co., 

C.  M.  Chapman. 
Westinghouse   Electric  and    Manu- 
factiuing  Co., 

T.  D.  Lynch. 
Weymouth,  F.  A. 
Whipple,  A.  D. 

Whitaker-Glessner  Co.,  Portsmouth 
Works, 

G.  W.  Moore. 
White.  G.  D. 
White,  J.  A. 
Whittemore,  H.  L. 
Whittier,  E.  S. 
Wickhorst,  M.  H. 
Williams,  G.  M. 
Williams,  L.  W. 


Wirebounds  Corporation, 

G.  C.  Babcock. 
Wood,  E.  T. 
Wood,  Walter. 
Wood  Iron  and  Steel  Co.,  Alan, 

W.  A.  Cooper. 
Woodroffe,  G.  ft. 
Woodward,  R.  W. 
Woolson,  I.  H. 
Worcester  Tire  Pabric  Co., 

C.  R.  Brownell. 
Wormley,  P.  L. 


York  Manufacturing  Co., 

Pred  L.  Hiller. 
Young,  C.  D. 
Young.  R.  B. 
Yoimgstown  Sheet  and  Tube  Co., 

G.  A.  Reinhardt. 


Zeidler,  J.  L. 
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« 


The  American  Society  for  Testing  Materials  in 
annual  meeting  assembled  learns  with  profound  sor- 
row of  the  death  of  its  esteemed  Secretary-Treasurer, 
Edgar  Marburg,  on  June  27,  1918. 

In  this  hour  of  bereavement,  the  Society  desires  to 
place  on  its  records  an  acknowledgment  of  the  great 
debt  which  it  owes  to  Edgar  Marburg.  By  zeal, 
industry,  loyalty,  insight  and  high  ability  exerted 
through  sixteen  years  as  Secretary-Treasurer  of  the 
Society ;  by  guiding  its  actions,  energizing  its  activi- 
ties, and  guarding  its  name,  he  has  exercised  a  power- 
ful influence  on  the  character,  standing  and  usefulness 
of  the  Society,  and  on  the  making  of  specifications  and 
tests  for  the  materials  of  engineering.  He  is  honored 
and  revered  as  a  master  and  leader.  The  imprint  of 
his  work  wiU  long  remain. 

The  Society  extends  to  the  fiemiily  heartfelt  sym- 
pathy for  their  great  loss.  May  the  knowledge  that 
his  fine  character,  strong  manhood,  and  great  work  in 
the  field  of  engineering  are  appreciated  by  the  mem- 
bership of  the  American  Society  for  Testing  Materials 
become  a  part  of  their  many  treasured  memories  of 

his  life  an4  work. 

Resolution  adopted  by  the  Society  at  the 
Twenty-first  Annual  Meeting,  igi8 
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in  honor  of  the  memory  of 

held  by  the 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 
June  24,  1919 


PROGRAM  OF  EXERCISES 

The  Life  and  Life-Work  of  Edgar  Marburg 
1864-1918 

Past-President  A.  A.  Stevenson  presiding,  the  President  of 
the  Sodety,  Mr.  G.  H.  Clamer,  oflFered  some  introductory  remarks 
on  behalf  of  the  Executive  Committee,  and  read  a  resolution 
adopted  by  the  Executive  Committee.  The  life  and  life-work 
of  Doctor  Marburg  in  its  different  phases  was  then  presented  by 
the  following  speakers: 

As  an  Engineer John  M.  Goodell 

Early  Activities  in  the  Society Robert  W.  Lesley 

More  Recent  Service  in  the  Society Arthur  N.  Talbot 

A  Personal  Tribute Robert  W.  Hunt 

Past-President  Stevenson  then  closed  the  Memorial  Session 
with  a  brief  tribute  to  Doctor  Marburg,  the  meeting  rising  in 
silent  tribute  to  his  memory. 


(40) 
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ADDRESSES  DELIVERED  AT  THE  MEMORIAL  SESSION 

IN  HONOR  OF  THE  MEMORY  OF 

EDGAR  MARBURG; 

INTRODUCTORY  REMARKS  ON  BEHALF  OP  THE  EXECUTIVE 

COMMITTEE. 

By  tbe  President,  G.  H.  Clamer. 

I  have  been  assigned  to  make,  on  behalf  of  the  Executive 
Committee,  a  few  remarks  in  testimony  of  the  gi:eat  esteem,  the 
love,  the  reverence  that  the  members  of  your  administrative 
body  felt  for  our  departed  leader,  Dr.  Edgar  Marburg.  He  was 
truly  born  a  leader  of  men.  He  wisely,  considerately  and 
imselfishly  prepared  for  presentation  the  problems  upon  which 
your  Executive  Committee  was  asked  to  pass  judgment.  He 
reached  very  definite  conclusions  and  presented  them  with 
great  clearness  and  ability. 

It  was  not  my  good  fortune  to  have  been  a  member  of  your 
Executive  Committee  during  Doctor  Marburg's  lifetime.  I 
did,  however,  attend  these  meetings  informally  on  two  occasions, 
and  the  influence  of  his  leadership  could  not  be  disguised.  He 
had  but  to  suggest  that  the  facts  were  as  he  so  clearly  presented 
them  and  that  because  of  such  facts  it  was  his  opinion  that 
certain  action  should  be  taken:  the  Executive  Committee  almost 
invariably  would  vote  as  his  judgment  indicated.  This  was  so 
because  his  judgment  was  so  clean  cut,  clear  and  convincing 
that  seldom  could  they  find  cause  to  differ  with  him.  A  glance 
over  the  annual  reports  of  the  Executive  Committee  during 
his  administration  bear  mute  testimony  to  his  ability  and  the 
methodical  thoroughness  with  which  his  work  was  accomplished. 

My  personal  acquaintance  with  Doctor  Marburg  dates  back 
several  years  before  his  aflSliation  in  1898  with  the  American 
Section  of  the  International  Association  for  Testing  Materials. 
I  believe  that  my  acquaintance  with  him  had  been  for  a  longer 
period  than  that  of  all  but  a  very  few  of  our  members.  I  first 
knew  him  when  he  came  to  the  University  of  Pennsylvania 
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42  Introductory  Remarks  by  the  President. 

in  a  professorial  capacity.  I  then  was  a  student  in  the  Depart- 
ment of  Chemistry.  I  did  not  come  into  direct  contact  with 
him,  but  I  soon  heard  of  Professor  Marburg  of  the  Civil  Engineer- 
ing Department  because  of  his  great  popularity  with  the  boys. 
It  has  been  one  of  my  most  cherished  privileges  to  have  felt 
his  friendship  during  the  entire  period  of  his  incumbency  in  the 
oflSce  of  Secretary-Treasurer  of  our  Society. 

It  was  also  my  privilege  to  have  visited  and  talked  with 
Doctor  Marbxurg  just  a  few  days  prior  to  his  death.  My  last 
interview  with  him  I  shall  never  forget.  He  was  seated  in  an 
invahd's  chair  in  the  sun-parlor  of  the  hospital.  His  words 
were  cheerful  and  in  deep  appreciation  for  the  comfort  of  his 
surroimdings.  With  him  stood  his  devoted  wife  and  children, 
heroically  giving  him  good  cheer  while  before  them  appeared 
the  realization  of  the  inevitable.  The  loving  tenderness  and 
heroism  as  portrayed  in  that  scene  will  remain  with  me  always. 
He  chatted  in  words  of  good  cheer  which  came  laboriously,  due 
to  his  physical  condition.  As  I  left  him,  he  held  my  hand  in 
tight  embrace  and  said,  "Now,  old  man,  you  see  I  have  my  grip 
still  with  me.'*  I  assured  him  that  with  such  a  grip  he  would 
soon  be  well,  but  I  felt  that  I  had  for  the  last  time  held  the 
esteemed  hand  of  Edgar  Marburg;  and  so  it  happened,  for  he 
passed  into  the  great  beyond  on  June  27,  1918,  during  oiw  last 
annual  meeting. 

I  wish  to  present  the  following  minute  on  the  death  of 
Doctor  Marburg  which  was  passed  at  the  October  meeting  of 
your  Executive  Committee.^ 


*  President  Clamer  then  presented  the  Minute  on  the  death  of  Doctor  Marburg  adopted 
by  the  Executive  Committee  on  October  17,  1918,  and  printed  on  page  71. — ^Ed. 
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EDGAR  MARBURG'S  CONTRIBUTIONS  TO 
ENGINEERING. 

By  John  M.  Goodell. 

What  can  be  said  of  the  engineering  position  of  a  man  who 
sometimes  told  his  acquaintances  that  he  was  not  an  engineer 
but  a  teacher?  What  place  can  be  given  to  a  man  whom  we  all 
know  was  satxirated  with  engineering  knowledge  and  devoted 
his  Ufe  to  the  advancement  of  the  engineering  profession,  yet 
left  no  great  structures  or  novel  machinery  to  commemorate 
his  skill? 

When  we  try  to  measure  up  the  achievements  of  an  engineer 
we  quickly  discover  that  in  one  respect  engineering  differs  from 
the  other  professions.  The  clergyman  or  the  physician  is 
necessarily  an  individualist.  What  he  accomplishes  is  the 
result  of  his  own  learning,  forcefubiess,  tact  and  personality. 
The  lawyer  has  to  rely  somewhat  more  on  his  assistants.  But 
the  engineer  can  accompUsh  little  individually;  he  forges  ahead 
only  when  aided  by  otiiers  whose  work  he  coordinates  into  a 
composite  product  of  details.  If  each  of  these  details  is  neither 
under  nor  over-elaborated  for  its  purpose  in  the  whole  work,  it  is 
evidence  of  the  engineering  ability  of  the  master  mind  which 
achieves  the  perfectly  roimded-out  result  that  is  the  aim  of  the 
highest  engineering  ambition. 

In  other  words,  the  engineer  is  necessarily  an  executive,  in 
most  features  of  his  work,  and  therein  Ues  the  greatest  difference 
between  his  profession  and  those  of  the  clergyman,  physician 
and  lawyer. 

If  what  has  been  said  is  accepted  as  true,  then  any  attempt 
to  sum  up  the  Ufe  work  of  an  engineer  in  a  Ust  of  bridges,  miles 
of  railway  or  quantity  of  machinery  neglects  the  great  human 
element  of  successful  dhgineering.  It  is  not  the  structure  or  the 
machine  calling  momentary  attention  to  its  designer  that  is  the 
sole  criterion  of  his  professional  success.  With  such  things, 
important  though  they  are,  must  be  considered  the  influence  of 
his  professional  standards  upon  those  about  him.    The  men 

(43) 


Digitized  by 


Googl( 
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trained  in  the  principles  of  good  construction  in  the  office  of  a 
great  builder  form  the  most  useful  result  of  his  professional  life. 
It  is  because  the  engineer  cannot  work  alone  that  the  man  whose 
professional  services  have  been  mainly  in  the  development  of 
other  engineers  able  to  carry  responsible  duties  as  builders  of 
structures  and  makers  of  machines,  deserves  a  high  place.  He 
may  do  that  as  a  teacher  or  he  may  do  it  in  other  ways. 

It  was  my  good  fortime  to  know  Doctor  Marburg  fairly  well 
for  many  years,  and  during  a  part  of  that  time  to  rely  confidently 
upon  his  engineering  knowledge  and  good  judgment.  He  had  a 
perfectly  clear  appreciation  of  the  subjects  upon  which  he  could 
speak  with  authority,  and  the  editorials  on  such  subjects  which 
he  contributed  to  the  Engineering  Record  were  forceful  and 
helpful.  It  was  characteristic  of  him  that  he  would  not  discuss 
publicly  subjects  upon  which  he  considered  his  knowledge 
inadequate  to  be  the  basis  of  sound  judgment.  His  specialty 
was  a  restricted  one  at  first,  but  its  limits  were  gradually  broad- 
ened and  within  them  he  was  regarded  as  a  real  authority.  As 
a  young  man  he  was  employed  by  the  Carnegie  interests  and 
acquired  a  knowledge  of  steel  fabrication  which  proved  invalu- 
able in  later  years.  He  was  closely  in  touch  with  aU  develop- 
ments of  structural  engineering.  He  absolutely  refused  to  be 
stampeded  by  the  enthusiasm  of  the  discoverers  of  new  metals 
and  new  procedures,  but  he  diligently  inquired  into  everything 
new  in  his  special  field.  With  his  wide  knowledge,  scientific 
inquisitiveness  and  good  judgment  he  also  had  a  faculty  for 
clear  and  concise  statement  which  first  foimd  practical  use  in 
the  preparation  imder  Mr.  Strobel  of  one  of  the  early  editions 
of  tiie  Carnegie  pocket  book  for  structural  steel  designers. 
Although  he  wrote  a  number  of  valuable  papers  on  technical 
subjects  for  this  and  other .  societies,  although  his  treatise  on 
"Stresses  in  Framed  Structures  and  Girders"  is  one  of  the 
standard  works  on  the  subject,  and  although  the  editorial  work 
he  did  was  of  distinct  service  in  calling  attention  to  the  progress 
made  in  his  specialty,  it  is  not  in  his  printed  words  that  one  will 
find  his  greatest  service  to  engineering. 

It  is  difficult  to  say,  even  approximately,  how  wide  a  circle 
of  engineers  has  been  helped  by  the  personal  advice  and  encour- 
agement given  by  Doctor  Marburg.     For  some  time  I  have 
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asked  engineers  whom  I  met  what  help  they  had  received  from 
him.  The  number  he  has  aided  proved  to  be  surprisingly 
large.  In  his  later  years,  as  a  result  of  studies  doubtless  inspired 
by  his  active  work  with  this  Society,  he  acquired  a  wide  and 
intimate  understanding  of  the  materials  of  engineering  which 
supplemented  his  really  profound  knowledge  of  structural  engi- 
neering and  made  him  the  most  helpfid  of  advisers  in  a  great 
'variety  of  problems.  Engineers  generally  were  just  acquiring 
a  proper  realization  of  his  resourcefulness  and  his  sound  judgment 
in  such  advisory  work  when  he  was  taken  from  us.  So  far  as  I 
can  learn  this  help  was  generally  given  in  his  characteristic 
direct  way.  Writing  letters  he  abhored.  He  liked  to  talk  face 
to  face  with  the  persons  consulting  him.  So,  sooner  or  later, 
there  was  a  personal  interview  at  which  he  gave  freely  whatever 
information  he  felt  he  could  impart.  It  was  his  marked  aversion 
to  lengthy  correspondence  which  renders  it  difficult  to  make 
positive  statements  about  what  may  be  called  his  consulting 
activities,  although  it  is  questionable  whether  he  dignified  them 
with  such  a  term  in  his  own  nfiind. 

Another  important  feature  of  his  engineering  work,  to  my 
mind,  was  the  help  he  gave  to  many  men  in  responsible  positions 
in  choosing  engineers  for  important  places.  From  time  to  time 
he  was  asked  to  imdertake  engineering  work  or  to  accept  impor- 
tant official  positions  in  charge  of  such  work.  Some  of  the 
older  members  of  this  Society  will  recall  the  strenuous  efforts 
once  made  to  force  his  acceptance  of  the  office  of  Director  of 
Public  Works  of  Philadelphia.  None  of  these  offers  of  places 
of  honor  and  responsibility  attracted  him  to  any  extent.  He 
was  wrapped  up  in  two  things,  the  engineering  department 
of  the  University  of  Pennsylvania  and  the  growth  in  usefulness 
and  prestige  of  the  American  Society  for  Testing  Materials.  No 
inducement  could  swerve  him  from  this  dual  allegiance.  But 
it  was  impossible  for  a  personality  so  charged  with  energy  and 
so  animated  with  enthusiasm  for  sound  engineering  progress  to 
withhold  a  helping  hand  to  those  coming  to  him  for  services. 
While  he  would  not  t^ke  the  work  himself  he  tendered  valuable 
aid  on  many  occasions  in  placing  engineering  duties  in  hands 
qualified  to  dicharge  them. 

During  the  last  two  years  engineering  had  a  new  and  grim 
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aspect.  Economy  became  an  incidental  factor  compared  with 
speed.  The  man  who  could  design  an  admirable  structure,  or 
machine,  or  ship,  give  him  all  the  time  and  faciUties  he  asked 
for,  had  to  step  aside  for  the  man  who  could  do  things  overnight 
without  any  facilities,  although  perhaps  he  did  not  do  them  so 
well.  As  the  enemy's  resources  became  better  known,  it  was 
as  apparent  here  as  over  there,  that  speed  was  all-important. 
Every  successful  drive  the  enemy  made  meant  losses  of  appalling 
quantities  of  materials  in  addition  to  the  inevitable  great  pay- 
ment in  the  lives  of  the  best  of  the  AUies  and  ourselves.  Men 
without  materials  were  of  Uttle  avail  and  materials  without 
executive  engineers  here  to  produce  them  were  impossible.  As 
the  curves  of  military  demands  from  France  and  Italy  moimted 
over  the  curves  of  production,  "which  they  did  in  all  too  many 
cases,  and  engineers  who  could  make  speed  became  more  and 
more  necessary  that  our  men  on  the  battle  front  might  not  pay 
with  their  lives  for  our  failure  to  furnish  enough  munitions  and 
supplies,  many  times  the  need  for  Marburg's  intimate  knowledge 
of  engineers  was  felt  by  those  in  Washington  in  charge  of  per- 
sonnel aflFairs.  It  was  learned  that  he  was  suffering  from  a 
breakdown  and  was  in  no  condition  to  stand  the  strain  of  war- 
time work.  The  help  that  would  have  been  afforded  by  his 
extraordinary  ability  in  judging  the  technical  and  executive 
talents  of  American  engineers  would  have  been  priceless  eighteen 
months  ago. 

To  sum  up,  although  he  knew  how  many  engineering  under- 
takings should  be  conducted,  he  would  engage  in  practically  none. 
His  mission  as  an  engineer  was,  first,  to  give  to  engineering 
students  the  very  best  help  thaft  wide  and  accurate  knowledge 
and  a  deep  love  of  teaching  can  furnish,  and,  second,  to  encourage 
with  entire  comprehension  and  notable  enthusiasm  all  progress 
in  the  profession  he  adorned  so  well.  Marburg's  highest  record 
as  an  engineer  is  not  to  be  found  in  structures  he  designed  or  in 
papers  and  books  he  wrote,  but  rather  in  the  great  number  of 
engineers  who  are  living  more  full  and  more  useful  professional 
lives  because  of  the  training  he  gave  them  or  the  assistance  he 
rendered  in  his  inspiring,  vigorous  way. 
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EDGAR  MARBURG— HIS  EARLY  ACTIVITIES  IN 
THE  SOCIETY. 

By  Robert  W.  Lesley. 

It  is  both  an  honor  and  a  privilege  to  be  aflForded  an  oppor- 
tunity to-night  to  speak  of  the  early,  activities  of  Edgar  Marburg 
in  our  Society.  Marburg  and  the  American  Society  for  Testing 
Materials  to  my  mind  seem  almost  interchangeable  terms, 
because  his  life  and  the  life  of  our  organization  were  so  inter- 
twined and  interwoven  for  many  years. 

To  speak  fully  on  the  subject  it  is  necessary  to  go  into  the 
history  of  our  Society  and  look  back  to  its  early  days  in  this 
country,  nearly  a  quarter  of  a  centmy  ago.  In  1895  diere  were 
six  American  members  of  the  International  Association  for 
Testing  Materials,  and  to-day  we  have  2481  members  in  the 
Society.  It  was  in  1898  that  a  number  of  gentlemen  connected 
with  the  International  Association  imdertook  to  form  an  Ameri- 
can branch  or  section.  A  meeting  for  organization  was  held 
which  was  presided  over  by  Mr.  Gus  Henning,  the  American 
member  of  the  International  Council,  and  it  was  decided  to 
form  an  American  section  imder  the  presidency  of  Professor 
Mansfield  Merriman.  The  first  meeting  of  the  section  was 
held  at  the  Engineers'  Club  in  Philadelphia  on  August  27, 

1898.  A  handful  of  members  were  present,  and  at  this  first 
meeting  Doctor  Marburg  took  a  prominent  part  in  the  discussion 
of  a  paper  which  indicated  the  purpose  and  intent  of  the  new 
sdentific  body.  The  subject  was  "In  what  Manner  Will  the 
Adoption  of  Standard  Specifications  Improve  Industrial  Methods 
and  Processes."  How  materially  this  discussion  on  what  was 
subsequently  proven  to  be  the  key-note  of  all  that  the  Society  has 
been  doing  these  many  years  has  affected  our  welfare!  And 
again  at  the  first  year's  meeting,  Doctor  Marburg  was  appointed 
with  Professor  Hatt  to  prepare  a  paper  on  "Impact  Tests  of 
Materials."    This  paper,  published  as  Bulletin  No.  5  in  October, 

1899,  may  be  said  to  be  the  first  definite  scientific  publication 
of  our  Society,  and  needless  to  say,  when  the  writers  are  con- 
sidered, it  was  well  done,  carefully  prepared  and  thought  out. 

(47) 


Digitized  by 


Googl( 


48  Edgar  Marbitrg— His  Early  Activities  in  the  Society. 

Those  early  days  in  which  the  "old  guard,!'  Dudley,  Howe, 
McLeod,  Moldenke,  Wllle,  Colby,  Humphrey,  Halt,  Webster, 
Stevenson,  Merriman,  Kreuzpointner  and  others,  to  the  number 
of  twenty  or  thirty,  attended  the  annual  meetings  of  the  Society, 
were  the  "swaddhng  clothes"  days  of  our  organization.  When 
the  discussion  came  up  in  1900  as  to  the  relations  of  the  American 
section  with  its  European  parent,  Doctor  Marburg  was  one  of 
the  thirty-nine  petitioners  to  the  International  Association 
demanding  recognition  of  American  rights.  The  little  doud  was 
brushed  away,  but  still  the  fourth  annual  meeting  in  1901  shows 
an  attendance  of  only  eighteen  members,  although  the  member- 
ship itself  had  increased  from  70  to  168,  with  total  annual 
receipts  of  $370.63.  The  child  had  nearly  died  a-boming  for 
want  of  active  financial  support. 

In  the  winter  of  1902  it  was  seen  that  some  vigorous  measures 
were  necessary  to  galvanize  the  organization  into  Ufe.  In  March 
of  that  year  sl  letter  was  presented  to  the  Executive  Committee 
by  one  of  the  "old  guard,"  Mr.  William  R.  Webster,  in  reference 
to  the  establishment  of  a  business  organization  with  a  paid 
secretary  and  definite  headquarters.  At  this  meeting  Doctor 
Marburg,  by  reason  of  all  that  he  had  done  for  the  Society  and 
especially  in  his  successful  work  with  Committee  A-1  on  Iron 
and  Steel,  was  selected  as  the  obvious  secretary  to  put  the 
organization  on  its  feet.  He  then  submitted  a  letter  of  accept- 
ance, and  in  a  paper  on  "The  American  Society:  Its  Past  and 
Future, "  presented  by  me  in  Doctor  Dudley's  absence  as  the  pres- 
idential address  in  1906,  I  stated  that  his  commimication  in 
accepting  the  oflice  tendered  him  by  the  Executive  Committee 
was  almost  prophetic  in  its  utterances.  "Referring  first  to  the 
changing  of  the  name  of  the  Society,  and  the  suggestion  of 
Professor  Tetmajer,  of  the  International  Association,  that  the 
American  branch  should  be  organized  as  a  national  body  and 
apply  for  membership  in  the  parent  society  as  a  body.  Doctor 
Marburg  recommended  that  the  name  should  be  that  of  American 
Society  for  Testing  Materials,  and  that  we  should  join  the 
International  Association  as  a  unit  instead  of  merely  as  indi- 
viduals. Referring  to  the  'future  policy,'  Doctor  Marburg 
said:  'This  I  conceive  to  be  the  most  important  topic  for  our 
immediate  earnest  consideration.    Manifestly  the  first  concern  . 
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should  be  to  secure  at  least  a  moderate  working  fund.  The 
next,  to  initiate  a  carefully  conceived,  but  vigorous  policy  cal- 
culated to  accomplish  useful  results.  The  objects  for  which 
we  stand  are  of  such  far-reaching  interest  and  importance  that 
a  separate  organization  for  their  furtherance  will  be  seen  to  be 
amply  justified,  provided  the  many-sided  opportimities  oflfered 
be  adequately  exploited.    To  preset  the  matter  categorically: 

"'First.  Our  Society  should  serve  as  the  logical  outlet  for 
important  individual  contributions  on  the  part  of  American 
scientists  and  engineers  to  knowledge  of  the  materials  of  engineer- 
ing and  appliances  used  for  their  determination — ^be  it  along 
physical,  chemical  or  microscopic  lines. 

"'Second.  The  standardization  of  methods  of  testing  and 
the  unification  of  specifications  should  be  eflfectively  promoted 
by  the  work  of  om:  own  committees,  and  by  judicious  cooperation 
with  the  committees  of  other  organizations. 

"'Third.  Our  Society  should  afford  imique  opportunities 
for  the  meeting  on  common  ground  of  manufacturers,  engineers 
and  large  consumers.  In  the  broad  sense,  their  interests  are  not 
conflicting  ones,  and  every  step  towards  their  better  reconciliation 
will  be  of  mutual  advantage. 

"'Foxirth.  Our  Society  furnishes  the  only  medium  for 
establishing  closer  relations  with  similar  interests  in  other 
countries,  and  thus  arriving  at  a  better  understanding  on 
questions  affecting  the  commercial  exchange  of  products. 

"  'Fifth.  In  recognition  of  the  foregoing,  the  manufacturers 
may  be  properly  expected  not  only  to  contribute  generously 
towards  the  legitimate  expenses  of  om:  Society,  but  to  place 
their  products  and,  so  far  as  possible,  their  facilities  at  our 
disposal  in  a  reasonable  measure,  and  free  of  cost,  with  a  view  of 
enabling  our  committees  to  prosecute  important  investigations.' 

"With  these  suggestions  in  mind,  and  with  the  full  approval 
of  the  Executive  Committee,  the  oflScials  of  the  Society  pro- 
ceeded to  take  out  a  charter  imder  the  laws  of 'Pennsylvania, 
for  the  American  Society  for  Testing  Materials,  and  prepared 
to  bring  the  matter  of  the  inauguration  of  our  new  Society 
before  the  body  at  the  convention  at  Atlantic  City  in  Jime,[l902." 
pj]  This  was  done  and  the  present  body  bears  witness  to  the 
success  of  the  handiwork  of  its  organizers. 
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Looking  back  as  we  are  doing  to-night,  we  certainly  must 
all  feel  how  fully  these  prophetic  utterances  above  quoted  have 
been  realized  in  the  work  and  in  the  progress  of  pur  Society, 
and  appreciate  how  Doctor  Marburg  must  have  enjoyed  the 
fruition  of  his  hopes  and  suggestions  made  so  long  ago. 

With  the  organization  of  the  American  Society  for  Testing 
Materials,  the  name  suggested  by  Doctor  Marburg  in  his  letter, 
a  new  career  for  the  Society  began.  From  this  point  on  we  must 
contemplate  the  two-fold  career  of  Edgar  Marburg  in  relation 
to  the  American  Society  for  Testing  Materials.  On  the  one 
hand,  a  life  full  of  interest,  full  of  activity,  full  of  piupose,  devoted 
to  the  highest  and  broadest  aims  of  the  organization,  and  on  the 
other,  a  constant  struggle  with  petty  details  and  the  carking 
cares  of  inadequate  fimds  to  carry  on  its  work.  An  examination 
of  the  volumes  of  Proceedings  and  of  committee  work  shows 
how  the  highest  aspirations  for  thorough  cooperation  between 
the  producer,  engineer  and  consumer  were  sustained  and  main- 
tained, how  the  publications  of  the  Society  took  new  form  in  the 
preparation,  printing  and  editing,  and  became  recognized 
authorities  upon  the  subjects  treated,  how  the  yoimger  men 
were  brought  forward  to  take  part  in  the  presentation  of  papers 
and  their  discussion,  how  cooperation  in  joint  committees  was 
established  with  sister  societies,  how  the  presiding  officers  had 
Doctor  Marburg  always  at  their  elbow,  prompt  and  attentive, 
ready  to  assist  in  every  detail  of  the  work  at  the  meetings,  and 
how  from  year  to  year  the  Society  climbed  from  height  to  height 
and  lived  up  to  the  high  ideals  and  standards  set  up  in  Doctor 
Marbmrg's  letter. 

This,  however,  while  forming  the  "cap-sheaf"  of  his  repu- 
tation as  a  scientist  and  an  able  executive,  was  only  a  part  of 
the  work  that  Doctor  Marburg  did,  and  in  which  he  had  the 
valuable  assistance  of  Dudley,  Howe,  Merriman  and  of  other 
members  of  the  Executive  Committee,  all  of  them  devoted  to 
the  best  interests  of 'the  American  Society  for  Testing  Materials. 

The  other  side  of  Doctor  Marburg's  work  was  not  so  agree- 
able and  represents  in  a  way  the  old  Latin  saying  per  aspera  ad 
astra — "through  the  sharp  rocks  to  the  stars."  This  side  of  his 
work  meant  endless  care,  endless  worry,  endless  anxiety.  The 
growing  pains  of  the  child  were  his  portion,  and  as  our  organiza- 
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tion  grew  in  scientific  reputation  and  increased  in  membership 
and  in  the  nimiber  of  pages  in  its  publications,  the  growing  child, 
as  the  Minutes  of  the  early  years  show,  had  many  a  serious 
financial  difficulty.  It  can  be  said,  however,  by  those  of  the 
Executive  Committee  who  worked  with  and  had  the  full 
cooperation  of  Doctor  Marburg,  that  there  never  was  a  time 
in  the  history  of  the  Society  when  he  was  not  ready  to  sacrifice 
himself  personally  and  physically  for  the  association  to  which 
he  was  devoting  his  life.  Some  of  the  difficulties  he  met,  such 
as  joining  with  others  in  financial  obligations  of  the  Society, 
of  becoming  guarantor  of  its  publications  and  of  the  payment 
of  the  printer's  bill,  of  working  for  the  minimum  of  salary  for 
the  arduous  labors  performed,  are  all  remembered  by  the  "old 
guard"  as  marks  of  his  generosity  and  his  devotion. 

It  must  be  realized  that  the  American  Society  for  Testing 
Materials  conducted  upon  any  basis  but  that  of  the  highest 
ideals  and  purposes  would  have  been  a  failure.  It  was  the 
pioneer  in  a  new  art  in  this  country  of  business  and  commercialism 
and  its  rulings  and  specifications  governed  the  expenditures  of 
railroads,  manufacturers,  public  authorities,  in  contracts  involv- 
ing hundreds  of  millions  of  dollars.  To  keep  the  Society  clean, 
to  keep  the  shield  untarnished,  to  permit  no  commercialism  to 
cast  a  breath  upon  the  escutcheon  oiits  fair  name  and  scientific 
dealings  was  the  work  to  which  Doctor  Marburg  devoted  his 
days;  and  when  it  is  considered  that  during  all  these  years  of 
worry  and  anxiety  he  stood  for  the  highest  in  honor  and  the 
highest  in  conscience  and  never  permitted  the  Society  or  any 
of  its  members  to  ever  deviate  one  hair's  breadth  from  the 
path  of  rectitude  and  morals,  the  memory  of  the  man  who 
stood  for  what  he  did  in  the  history  of  our  organization  will 
live  forever. 

Even  later  on,  when  the  Society  had  achieved  success  and 
financial  cares  ceased  to  trouble,  it  was  Doctor  Marburg  who 
relentlessly  as  a  faithful  and  devoted  watch-dog  guarded  us 
from  commercialism,  self-seekers  and  lowered  ideals. 

As  we  all  knew  Doctor  Marburg,  he  might  be  said  to  have 
had  "fighting  honesty."  He  brooked  no  trifling  with  matters 
of  conscience,  and  he  converted  fair  dealing  into  integrity, 
honesty  into  honor,  and  to  those  high  qualities  he  devoted  his  life. 
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THE  SOCIETY. 

By  Arthur  N.  Talbot. 

As  the  growing  boy  has  his  problems  and  his  troubles  when 
developing  into  young  manhood,  so  the  growing  young  society, 
going  along  away  from  beaten  paths  and  into  fields  not  yet 
explored,  must  expect  to  meet  difficulties,  to  encounter  hazards, 
in  making  a  way  which  it  is  desired  shall  become  more  and  more 
useful  to  its  users.  The  growth  of  the  American  Society  for 
Testing  Materials  in  numbers  and  in  influence  in  recent  years 
has  been  marv^elous.  The  energy  of  its  movements  in  these 
later  years  has  been  remarkable.  Its  accompUshments  for 
scientific  progress,  for  commercial  improvement  in  contractual 
relations,  have  been  very  great.  Further,  in  this  growth  and 
development,  it  has  been  essential  to  the  progress  of  the  Society 
that  the  P9ssible  pitfalls  be  avoided,  that  the  difficulties  be 
foreseen,  and  that  the  many  problems  hitherto  untried  be  solved. 
It  is  due  to  Edgar  Marburg  to  say  that  very  much  of  the  wonder- 
ful vigor  and  remarkable  accomplishment  and  unstained  record 
of  the  American  Society  for  Testing  Materials  has  been  due  to 
the  energy,  vision  and  character  of  this  man.  The  influence 
which  he  exerted  on  the  spirit  and  policy  of  the  Society  and 
on  relations  which  should  control  in  the  organization  and  in  its 
committees,  contributed  greatly  to  the  making  of  the  Society. 
In  a  variety  of  ways  his  work  has  molded  and  marked  the 
Society's  development. 

The  continued  growth  in  niunbers  brought  many  new 
problems.  When  a  field  has  been  opened  and  success  in  a 
given  line  has  become  assured,  it  is  not  unnatural  to  rest  on 
laurels  won.  It  is  not  uncommon  for  the  activities  to  reach  a 
plateau,  with  a  stay  of  progress,  even  though  that  plateau  may 
be  high.  Such  was  not  the  way  of  Edgar  Marburg — expansion, 
development,  growth,  higher  aspirations  were  his  watchwords. 
New  committees,  a  broader  field,  better  research,  a  wider  use- 
fulness for  the  Society  were  ever  in  his  mind.    The  results  are 
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to  be  found  in  the  diversity  of  committees  and  sub-committees, 
in  the  breadth  of  the  technical  papers,  in  the  reports  of  research 
work. 

It  is  not  strange  that  with  the  widening  activities  of  the 
Society  the  expense  of  its  work  outran  the  limited  financial 
resources  which  came  to  it  in  the  way  of  dues  and  sales.  Doctor 
Marburg  was  quick  to  see  that  it  would  not  do  to  have  the  use- 
fulness of  the  Society  impaired  by  so  low  a  limit  of  funds.  He 
was  confident  that  the  membership  would  not  resent  a  marked 
increase  in  annual  dues,  a  judgment  which  brought  the  timorous 
ones  into  line  and  proved  to  be  correct.  It  was  characteristic 
of  him  that  he  sensed  the  views  of  the  membership  and  properly 
judged  what  would  be  acceptable  and  be  appreciated  by  them. 

Doctor  Marburg  was  greatly  interested  in  the  International 
Association  for  Testing  Materials.  He  should  be  given  much 
credit  for  his  work  in  connection  with  the  1912  Congress  of 
the  International  Association,  for  although  he  held  himself  in 
the  backgroimd  his  work  and  influence  and  ideals  in  preliminary 
arrangements  and  plans,  in  raising  funds,  and  in  carrying  on  the 
work  of  the  Congress,  contributed  greatly  to  the  success  of  the 
Congress  and  the  entertainment  of  the  large  niunber  of  foreign 
visitors.  It  was  characteristic  of  him,  too,  that  he  .  should 
iosist  that  the  unexpended  balance  of  the  fund  that  was  raised 
for  the  expenses  of  the  C'ongress  be  returned  to  the  contributors 
as  had  been  promised  when  the  solicitations  were  made. 

As  Secretary  of  the  American  Society  for  Testing  Materials, 
he  gave  imstintedly  of  his  abundance  of  energy  and  initiative — 
a  remarkable  contribution  to  the  life  and  achievements  of  the 
Society.  More  striking  yet  was  the  influence  upon  the  formation 
of  the  policies  of  the  Society  and  the  acts  of  committees  and 
officers  which  his  high  ideals  of  society  integrity  and  his  high 
standards  for  committee  conduct  brought  about.  Ruggedly 
honest,  always  coxurageous,  constantly  solicitous  for  the  welfare 
of  the  Society  and  the  protection  of  its  good  name,  he  did  not 
hesitate  to  fight  against  what  might  be  sinister  agencies,  to 
keep  the  Society  free  from  any  possible  taint  of  commercialism, 
and  to  make  it  more  and  more  a  power  for  good.  Always  recog- 
nized as  independent  and  fair-minded,  even  though  somewhat 
impetuous  and  never  disposed  to  temporize,  his  well-known 
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characteristics  exercised  a  restraining  influence  in  many  ways. 
He  gave  all  an  opportunity  to  present  views,  but  he  did  not  spare 
his  terms  in  characterizing  what  he  thought  was  detrimental  to 
the  honor  of  the  Society  or  its  best  interests.  With  all  this 
went  a  manly  way,  a  personal  interest  in  all,  and  an  appreciation 
of  others'  view-points.  Surely  the  Society  has  greatly  profited 
by  his  solicitude  for  the  Society,  his  high  ideals,  and  his  manly 
character. 

Through  these  years  Edgar  Marburg  showed  himself  to  be 
a  strong  and  capable  executive  officer.  In  touch  with  every 
detail,  thorough,  alive  to  the  effect  of  every  step  in  any  direction, 
enthusiastic,  sympathetic,  yet  careful  in  details  and  conforming 
to  the  rules  and  policies  of  •the  Society,  he  served*  the  Society 
faithfully  and  well.  A  characteristic  of  his  work  was  the  full 
and  complete  presentation  of  matters  to  the  president  and 
executive  committee  for  consideration  and  decision.  It  is  not 
to  be  wondered  at  that  he  always  had  the  full  confidence  and 
support  of  every  executive  committee.  The  decision  was  not 
always  according  to  his  views,  but  full  information  was  given 
and  honest  discussion  was  had,  even  though  the  time  of  the 
Secretary  might  have  been  conserved  by  his  adoption  of  easier 
methods.  Thoroughness  also  characterized  all  his  dealings  with 
committees  and  with  members. 

Edgar  Marburg's  main  work  was  in  engineering  education, 
where  he  achieved  notable  success,  but  all  engineers  who  deal 
with  engineering  materials  are  thankful  that  he  gave  so  much 
time  and  energy  and  Ufe  to  the  American  Society  for  Testing 
Materials.  We  recognize  him  as  a  master  and  leader  in  our 
work.  We  honor  him  for  the  zeal,'  loyalty,  insight,  and  high 
ability  displayed  as  Secretary-Treasurer  of  the  Society.  We 
revere  him  for  his  fine  character,  strong  manhood,  and  high 
ideals.  He  was  the  chief  agent  in  making  the  American  Society 
for  Testing  Materials  a  great  technical  society  and  a  power  in 
the  engineering  and  manufacturing  world.  With  so  many  of 
the  elements  of  greatness,  with  such  a  record  of  accomplishments 
and  of  service,  we  must  accord  Edgar  Marburg  a  high  place  on 
the  roll  of  real  fame.  May  his  work  and  his  service  long  be 
known  and  appreciated  and  may  his  memory  long  be  cherished 
and  loved  by  all  who  know  the  American  Society  for  Testing 
Materials. 
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By  Robert  W.  Hunt. 

No  matter  how  great  may  be  the  intrinsic  merits  of  an 
organization,  be  it  one  of  business,  scientific  research  or  humani- 
tarian, its  success  depends  upon  the  individuality  of  those  admin- 
istering its  affairs.  This  has  been  true  in  the  history  of  America's 
business  combinations,  philanthropic  organizations,  and  of  our 
technical  societies,  and  notably  true  of  the  American  Society 
for  Testing  Materials.  All  honor  to  the  men  who  laid  the 
foimdation  for  the  Society  by  organizing  in  1898  the  American 
Section  of  the  International  Association  for  Testing  Materials. 
Upon  this  in  1902  was  founded  our  present  organization,  and  it 
was  remarkable  that  the  men  elected  to  the  Presidency  and 
Secretaryship  of  the  new  organization  should  have  proven  so 
efficient  that  they  were  continuously  in  those  offices  for  so  many 
years;  the  years  so  vital  to  the  firm  establishment  of  the  Society, 
not  only  among  the  technical  organizations  of  the  world,  but  in 
the  respect  and  confidence  of  American  business,  both  as  repre- 
sented by  purchaser  and  producer.  I  doubt  if  any  other  man 
could  have,  during  those  years,  so  well  filled  the  Presidency,  and 
Doctor  Dudley's  hands  were  well  upheld  by  Doctor  Marburg 
as  Secretary.  Certainly  those  of  us  who  were  called  to  the 
Presidency  during  the  nine  years  following  Doctor  Dudley's 
death  know  how  loyal  and  intelligent  was  the  support  which  we 
received  from  Doctor  Marburg. 

It  fell  to  me  to  be  President  of  our  Society  at  the  time  of  the 
holding  of  the  International  Congress  in  this  coimtry  (September, 
1912),  and  many  questions  then  arose  requiring  the  exercise  of 
tact  and  good  judgment  on  the  part  of  those  representing  the 
American  Society  for  Testing  Materials,  and  never  did  Doctor 
Marburg  fail  not  only  to  appreciate  the  situation,  but  also  to 
have  the  velvet  glove  with  which  to  handle  it.  I  have  been 
officially  connected  with  a  number  of  secretaries  of  scientific 
societies.  Among  them  were  men  who  attained  world-wide 
fame  as  such  officials — men  of  brilliant  attainments,  and  of 
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great  executive  abiKty;  and  in  my  judgment,  Doctor  Marburg 
ranked  among  the  most  able  of  them. 

Others  have  paid  tribute  to  Doctor  Marburg's  memory  as 
more  particularly  relating  to  his  professional  life,  and  it  is  given 
to  me  to  pay  a  more  personal  tribute;  but  his  personality  was  so 
pronoimced  in  all  he  did  that  what  I  have  already  said  belonged 
to  it.  Doctor  Marburg  was  most  lovable,  and  while  of  high 
mentality,  it  was  that  lovability  which  gave  him  his  greatest 
power.  Always  of  firm  conviction,  and  never  deviating  from 
the  line  of  procedure  which  seemed  to  him  to  be  right,  at  the 
same  time  he  made  those  whom  he  most  opposed  feel  that  his 
opposition  had  naught  of  personality.  They  may  have  thought 
he  was  wrong,  but  never  failed  to  be  convinced  that  he  acted 
from  a  conviction  of  right.  I  never  knew  of  his  having  a  per- 
sonal controversy.  As  a  strong,  and  therefore  successful  secre- 
tary, he  had  frequently  to  decline  to  do  that  asked  of  him.  He 
may  have  made  enemies  for  Marburg  the  official,  but  never,  I 
venture,  for  Marburg  the  man. 

Doctor  Marburg  was  a  classmate  at  the  Rensselaer  Poly- 
technic Institute  of  my  loved  friend  and  years  long  partner, 
D.  W.  McNaugher,  and  they  held  mutual  esteem  and  affection. 
Indeed,  Mr.  McNaugher's  high  estimate  of  and  affection  for 
Doctor  Marburg  prepared  me  also  to  esteem  and  love  him.  As 
a  companion,  he  was  most  delightful;  as  a  friend,  most  intelligent 
and  loyal.  He  was  true  to  all  duties,  and  therefore  a  devoted 
husband,  and  an  affectionate  and  wise  father.  Such  individuali- 
ties prove  that  the  scheme  of  humanity  is  not  a  failure,  but  on 
the  contrary  make  this  life  worth  living,  and  by  their  influence 
not  only  give  strength  with  which  to  meet  trials  and  sorrows, 
but  also  add  to  the  blessings  of  joys.  Beloved  wife,  dear  chil- 
dren, we^respectfuUy  mingle  our  sorrow  with  yours;  but  with 
you  we  rejoice  in  our  blessed  memories,  and  know  that  we  are 
better,  that  the  world  is  better,  from  his  having  lived. 
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CLOSING  REMARKS  BY  THE  CHAIRMAN 

A.  A.  Stevenson. 


EDGAR  MARBURG. 

His  untiring-  energy  was  directed  by  the  highest  ideals. 

Greatly  ambitious  for  our  Sodety,  he  was  most  modest  for 
himself.  His  desire  was  to  see  results;  his  satisfaction,  work 
accomplished.  « 

Now  that  he  is  gone  his  character  stands  four-square  before 
us  with  his  sterling  honesty  as  a  beacon  for  our  inspiration. 
He  was  honest  in  his  life,  honest  in  his  work,  honest  in  his  ideals. 

Let  us  rise  in  silent  tribute  to  him,  recognizing  his  worth 
and  acknowledging  our  loss. 
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BIOGRAPHICAL  SKETCH 

By  C.  L.  Warwick. 

Edgar  Marburg,  son  of  Herman  Edward  and  Clara 
(Juergesen)  Marburg,  was  bom  on  March  4,  1864,  at  Hamburg, 
Germany,  where  his  father  had  sent  his  family  from  New  Orleans 
during  the  Civil  War.  His  father,  a  man  of  artistic  tastes 
who  had  planned  to  devote  himself  to  the  study  of  languages, 
became  interested  in  business  ajid  came  to  America  in  1847  as 
representative  of  a  Hamburg  business  firm.  He  became  a 
naturalized  citizen  in  1853,  at  which  time  he  was  a  prominent 
and  successful  wholesale  merchant  in  New  Orleans.  The 
family  returned  to  New  Orleans  after  the  Civil  War,  and  in 
1875  moved  to  Shreveport,  La.  Doctor  Marburg  was  third 
in  a  family  of  four  sons  and  two  daughters,  all  of  whom,  in- 
cluding both  parents,  have  survived  him. 

Boyhood  and  Doctor  Marburg  early  showed  the  promise 
ScHOQL  Days,  of  those  qualities  of  independence  of  thought 
and  action  that  were  so  characteristic  of  him 
in  later  life.  It  is  told  of  him,  for  example,  that  at  an  early 
age  he  learned  to  tell  the  time  by  reasoning  it  out  entirely 
himself,  aided  only  by  the  answers  to  questions  that  he  asked. 
He  attended  a  private  schodl  in  New  Orleans  and  later  in  Shreve- 
port. From  the  beginning  he  showed  much  aptitude  for  study. 
His  extraordinary  mathematical  ability  was  quickly  recognized 
by  his  teacher  at  Shreveport,  Capt.  George  E.  Thacher,  who 
took  a  great  interest  in  him,  aiding  him  to  advance  rapidly 
in  the  study  of  mathematics  and  its  practical  applications. 
His  family  have  to  this  day  a  book  in  which  he  kept,  in  neat, 
orderly  arrangement,  the  solutions  of  many  problems,  ranging 
from  simple  ones  in  arithmetic  to  those  in  analytic  mechanics 
and  the  calculus.  He  made  it  a  rule  then  never  to  ask  or  accept 
help  on  any  problem,  and  in  this  he  laid  the  foundation  for  that 
self-reliance  which  was  always  evident  in  everything  he  under- 
took. 

At  the  age  of  fifteen  he  determined  to  enter  college.    Since 

(58) 


Digitized  by 


Googl( 


C.  L.  Warwick.  59 

it  was  necessary  for  him  largely  to  assume  his  own  expenses, 
he  left  school  and  worked  for  the  next  three  years  in  a  wholesale 
grocery  store  at  Shreveport,  studying  at  nights  to  prepare  for 
college.  Upon  the  advice  of  Captain  Thacher,  and  because  of 
his  prediliction  for  mathematics,  he  decided  to  study  engineering. 
He  prepared  for  and  passed  the  Freshman  examinations  at 
RensseUer  Polytechnic  Institute  at  Troy,  N.  Y.,  and  in  1882, 
at  the  age  of  eighteen,  entered  the  Institute  as  a  Sophomore. 

College  Days.  At  college  he  applied  himself  thoroughly 
to  his  studies,  taking  particular  interest  in 
the  purely  engineering  subjects,  but  not  losing  the  opportunity 
of  indulging  his  taste  for  literature.  He  was  interested  in 
class  activities,  and  was  well  liked  both  by  his  classmates  and 
teachers.  He  was  a  member  of  the  Rensselaer  Society  of 
Engineers  and  first-  editor  of  the  Institute  Quarterly.  He  com- 
pleted the  course  in  three  years,'  graduating  in  1885  at  the  age 
of  twenty-onelwith  the  degree  of  Civil  Engineer. 

One  of  his  classmates  and  closest  friends,  Mr.  Enrique 
Touceda,  writes  of  this  period  of  his  life: 

"While  Marburg  was  always  intensely  interested  in  Institute  r 
happenings  and  was  always  popular  with  the  student  body,  and  particu- 
larly so  with  his  classmates,  he  was  modest  and  more  or  less  retiring, 
having  little  to  do  with  Institute  politics.  Without  being  what  is  known 
as  a  'grind,'  his  first  thought  was  to  make  good  in  his  studies,  and  then  to 
devote  as  much  time  as  possible  to  the  enjoyment  of  general  college  life. 

"Marburg  as  a  youth  was  appreciated  by  his  associates  as  one  of 
sterling  worth,  very  interesting,  very  entertaining  and  companionable. 
He  was  intellectually  vigorous  and  quick  of  judgment;  always  depend- 
able and  ready  to  render  a  friendly  service  on  the  instant." 

Doctor  Marburg  numbered  several  of  his  closest  friends 
among  his  classmates  at  Troy,  and  one  of  his  greatest  pleasures 
was  to  attend  the  class  reunions  and  renew  the  college  asso- 
ciations which  meant  so  much  to  him. 

Work  with  Upon  graduation,  Doctor  Marburg  determined 
ENomEEiONG  to  specialize  in  the  field  of  structural  engineer- 
FiRMS.  ing,  and  in  order  to  obtain  as  wide  and  varied 

an  experience  as  possible  in  his  chosen  field, 
he  adopted  the  plan  of  going  from  one  bridge  or  structural 
company  to  another,  staying  at  each  one  until  he  had  gained 
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the  experience  desired.  He  first  took  a  position  with  the 
keystone  Bridge  Company,  at  Pittsburgh,  under  Mr.  Edwin 
Thacher,  Chief  Engineer,  at  the  salary  then  usually  paid  to 
beginners,  fifty  dollars  a  month.  He  soon  became  expert  in  the 
design  of  plate  girder  bridges,  to  which  he  was  first  assigned, 
and  afterwards  he  obtained  considerable  experience  in  the  design 
of  pin-connected  bridges  and  buildings.  In  1887  he  left  the 
Keystone  Company  and  went  with  the  Phoenix  Bridge  Company, 
at  Phoenixville,  Pa.,  for  two  years.  In  1889  and  1890  he  was 
in  the  Designing  and  Estimating  Department  of  the  Edgemoor 
Iron  Company,  Wilmington,  Del.  (now  the  Edgemoor  Plant  of 
th^  American  Bridge  Company),  under  Mr.  C.  W.  Bryan,  now 
Chief  Engineer  of  the  American  Bridge  Company.  Here, 
among  other  things,  he  was  engaged  for  some  time  upon  the 
design  of  the  old  Norfolk  and  Western  Railway  Bridge  across 
the  Ohio  River  at  Kenova,  W.  Va.,  which  was  replaced  in  1912 — 
as  chance  would  have  it — by  the  American  Bridge  Company. 
In  1891  he  returned  to  his  home  in  Shreveport,  and  later  in  the 
same  year  went  to  Chicago,  where  he  entered  the  employ  of  the 
Carnegie  Steel  Company.  Here,  under  Mr.  Charles  L.  Strobel, 
,  at  that  time  Consulting  Engineer  of  the  company,  he  was  engaged 
upon  the  work  of  preparing  shop  and  mill  plans  for  the  structural 
iron  work  required  for  the  large  fireproof  Auditorium  Building, 
Chicago.  He  was  also  employed  in  connection  with  a  revised 
edition  of  the  Carnegie,  Phipps  and  Company  Handbook,  then 
in  preparation. 

During  this  period  of  seven  years  in  which  Doctor  Marburg 
was  actively  engaged  in  practicing  his  profession,  his  work  was 
largely  devoted  to  design  of  various  metal  structures,  such  as 
bridges,  viaducts,  train  sheds  and  buildings.  He  became  much 
interested  in  several  phases  of  structural  engineering,  notably 
the  design  of  swing  and  cantilever  bridges,  and  the  design  and 
fabrication  of  built  compression  members,  upon  which  he  was 
later  considered  an  authority.  Engineers  with  whom  he  was 
associated  in  these  early  years  of  his  professional  life  saw  in  him 
those  qualities  which  later  won  him  such  distinction.  In  the 
words  of  Mr.  Strobel:  '^ Doctor  Marburg's  splendid  quaUties 
of  conscientiousness,  thoroughness,  faithfulness  and  compe- 
tency were  in  evidence  then,  as  they  have  been  so  conspicuously 
in  his  later  life." 
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His  Work  as  In  1892  Doctor  Marburg  was  offered  the 
A  Teacher.  headship  of  the  Department  of  Civil  Engineer- 
ing of  the  University  of  Pennsylvania,  having 
been  recommended  to  the  Provost  of  the  University  by  a 
number  of  engineers.  After  careful  consideration,  he  gave  up 
plans  he  had  made  for  engaging  in  general  consulting  practice 
and  determined  to  make  teaching  his  life  work.  Assiuning  his 
new  duties  in  the  fall  of  1892  with  the  title  of  Acting  Professor, 
he  was  made  Professor-in-charge  the  following  year  and  held 
that  position  until  his  death.  Gifted  to  a  remarkable  degree 
with  the  ability  of  dearly  expoimding  the  principles  and  funda- 
mentals of  engineering,  and  with  an  unbounded  enthusiasm  for 
the  training  of  young  men  in  his  profession,  he  quickly  attained 
an  eminent  position  as  a  teacher.  From  the  beginning  he  placed 
teaching  high  in  the  order  of  the  learned  professions,  recognizing 
its  obligations  and  privileges,  and  appreciating  its  profound 
influence  upon  the  welfare  of  mankind.  To  him  teaching  was 
more  than  simply  a  means  of  earning  a  livelihood;  it  was  a 
profession  of  great  responsibility:  the  training  of  men  who  were 
to  carry  on  the  important  engineering  activities  upon  which  rests, 
in  the  end,  the  welfare  of  the  human  race.  By  example  and  by 
precept,  he  kept  before  his  students  the  dignity  of  their  profession 
and  the  high  standard  of  ethics  towards  which  they  should  strive. 
The  interests  of  his  Department  and  of  the  students  under 
him  were  always  close  to  his  heart.  With  the  tremendous 
enthusiasm  that  he  always  had  for  everything  he  undertook, 
he  worked  assiduously  for  the  upbuilding  of  the  engineering 
school  at  Pennsylvania.  Curriculum  and  teaching  facilities 
were  constantly  improved.  The  school  grew  rapidly,  and  soon 
after  1900  the  facilities  were  far  too  small  for  the  growing  body 
of  students.  He  and  his  colleague,  the  late  Dr.  Henry  W. 
Spangler,  Professor  of  Mechanical  Engineering,  prevailed  upon 
the  University  authorities  to  erect  a  new  building  to  house  the 
entire  engineering  school.  Doctor  Marburg  and  Doctor  Spangler 
planned  this  building,  including  its  extensive  laboratories,  and 
it  stands  to-day  as  a  monument  to  their  wonderful  ability. 
In  appreciation  of  their  services,  the  University  conferred  upon 
them  the  degree  of  Doctor  of  Science  on  the  occasion  of  the 
dedication  of  the  building  in  1906.      His  ambition  of  having 
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adequate  laboratories  and  classrooms  for  the  proper  growth 
of  the  engineering  school  realized,  he  devoted  himself  earnestly 
to  the  problems  of  further  development.  New  courses  were 
added  to  the  curriculum  and  old  ones  expanded  as  knowledge 
and  practice  of  engineering  developed.  The  courses  in  his 
immediate  charge  were  those  in  structural  engineering — 
mechanics,  elementary  and  higher  structures,  graphics,  and 
design  of  steel  and  concrete  structures.  These  were  highly 
developed,  and  the  course  in  structural  engineering  became 
widely  known  as  one  of  the  best.  His  experience  of  years  in  the 
teaching  of  these  courses  and  his  desire  to  facilitate  their  pre- 
sentation to  students,  led  to  the  planning  of  a  treatise  on 
Framed  Structures  and  Girders  (Theory  and  Practice)  in  three 
volumes,  devoted  respectively  to  fundamental  principles  of  statics 
and  stresses,  to  the  treatment  of  more  complex  structures,  and 
to  design,  construction  and  erection.  The  first  volume  was 
written  during  a  year's  leave  of  absence  and  published  in 
1911,  and  was  most  favorably  received  in  engineering  schools. 
Pressure  of  work,  and  after  some  years  failing  health,  made 
it  impossible  for  him  to  write  the  remaining  two  volumes. 

The  purely  administrative  duties  as  head  of  the  Department 
and  as  a  member  of  the  University  faculty  gave  opportunity 
to  exercise  that  ability  to  ''get  things  done"  which  was  so 
characteristic  of  him.  The  systematic  and  orderly  manner 
in  which  he  provided  for  the  multitudinous  details  in  a  large 
school  was  indicative  of  the  attention  which  he  gave  to  every- 
thing he  undertook.  His  abilities  were  recognized  by  his 
associates;  for  many  years  he  was  Secretary  of  the  Faculty  of  the 
College  Department,  and  on  several  occasions  he  served  as 
chairman  of  important  committees.  It  was  a  marked  trait 
in  his  make-up  that  he  always  took  committee  work  seriously; 
when  charged  with  the  responsibility  of  directing  such  work, 
he  was  never  content  to  let  it  drift  along,  but  was  ever  concerned 
that  the  desired  results  should  be  accomplished  as  well  and 
expeditiously  as  possible. 

Throughout  his  life  Doctor  Marburg  kept  in  close  touch 
with  the  practice  of  his  profession,  not  alone  from  his  intense 
interest  in  it,  but  from  his  conviction  that  to  do  so  was  essential 
to  sound  teaching.     Through  consulting  work  which  he  carried 
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on  in  the  early  years  of  his  teaching,  through  wide  reading  and 
study  and  editorial  writings,  and  more  particularly  through 
his  broad  contact  later  with  the  engineering  problems  of  the 
American  Society  for  Testing  Materials,  he  was  enabled  to 
maintain  that  close  affiliation  with  the  practical  side  of  his 
profession  so  essential  to  the  successful  teacher.  He  was  a 
dose  student  of  engineering  education,  taking  for  many  years 
a  prominent  part  in  the  work  of  the  Society  for  the  Promotion 
of  Engineering  Education.  In  the  words  of  one  of  his  life-long 
associates  on  the  faculty,^  "it  may  truly  be  said  that  he  supplied 
in  himself,  through  his  broad  contact  with  the  active  side  of 
engineering,  a  bond  between  his  students  and  the  professional 
life  which  they  sought  to  enter.  Though  not  himself  a  practicing 
engineer,  he  showed  in  his  instruction  the  fullest  appreciation  of 
the  value  of  practical  illustration  and  acquaintance  with  business 
procedxure." 

Though  strict  in  the  administration  of  his  Department, 
his  absolute  fairmindedness  and  justice  could  not  fail  to  conmiand 
the  respect  and  good  will  of  his  students,  by  whom  he  was  affec- 
tionately called  ''the  Duke."  His  interest  in  the  welfare  of 
the  student  while  at  college  and  after  graduation  was  a  marked 
characteristic,  and  men  were  quick  to  take  advantage  of  his 
ready  sympathy  and  sound  advice.  He  took  great  pleasure 
in  following  the  careers  of  graduates,  maintaining  a  complete 
card  catalog  of  names,  addresses  and  successive  positions  which 
they  held.  His  interest  led  him  to  participate  actively  in  the 
formation  of  a  Pennsylvania  Engineering  Alumni  Society.' 
Many  letters  have  been  received  since  his  death  from  former 
students  expressing  their  deep  sense  of  personal  loss,  and  not 
hesitating  to  attribute  much  of  their  success  to  his  influence 
and  example.  Such  a  tribute  would  have  been  very  dear  to 
him,  for  he  was  wont  to  measure  his  success  as  a  teacher  by  the 
progress  and  accomplishments  of  those  whom  he  taught. 

One  of  Doctor  Marburg's  closest  associates  in  educational 
work,  Prof.  William  Easby,  Jr.,  has  written  of  his  work  as  a 
teacher  with  the  rare  discernment  that  his  knowledge  of  him 
aflFords.^ 


>Scepa8e77. 

>8m  RMolntion,  pags  73. 


Digitized  by 


Googl( 


64  Edgar  Marburg:   Biographical  Sketch. 

Secretaryship  It  is  not  often  that  one  finds  a  man 
OF  THE  A.S.T.M.  whose  life  has^^been  devoted  simultaneously 
to  two  ratherj[ widely  different  pursuits,  in 
each  of  which  he  has  attained  the  highest  success.  Such  a  man, 
however,  was  Doctor  Marburg.  |  To  arrange  in  the  order  of 
their  importance  the  two  majorjactivities  in  his  life,  his  work 
as  teacher,  and  his  services  as  secretary  and  executive  officer 
of  the  American  Society  for  Testing  Materials,  would  be  difficult, 
and  after  all  of  no  real  significance.  As  a  teacher,  his  service 
was  broadly  humanitarian;  as  secretary  of  the  Society,  his 
work,  while  humanitarian  in  its  broadest  sense,  was  of  inmiediate 
practical  benefit  in  developing  better  relations  and  understand- 
ing commercially  between  producers  and  consumers  of  materials 
and  in  advancing  the  knowledge  of  materials  of  engineering. 
The  economic  importance  alone  of  the  work  of  standardization 
of  specifications  and  tests  for  materials  by  the  Society,  which 
he  did  so  much  to  make  possible,  cannot  be  over-estimated. 

Actively  interested  in  questions  relating  to  materials,  it 
was  natural  that  he  should  aid  in  the  organization  in  1898  of  an 
American  Section  of  the  International  Association  for  Testing 
Materials,  in  which  a  small  coterie  of  American  engineers  had 
held  membership  for  several  years.  At  the  first  meeting  the 
key-note  of  the  new  Section  was  struck  in  a  discussion  on  the 
subject  ''In  What  Manner  Will  the  Adoption  of  Standard 
Specifications  Improve  Industrial  Methods  and  Processes," 
thus  showing  from  the  beginning  a  desire  to  strike  out  into  a 
phase  of  work  that  was  not  engaged  upon  by  the  International 
Association,  which  limited  the  scope  of  its  activities  to  the  study 
of  properties  and  tests  of  materials.  For  four  years  the  Section 
endeavored  to  proceed  with  the  standardization  of  specifications, 
in  which  Doctor  Marburg  took  an  active  part;  but  progress 
was  difficult,  the  objects  were  not  well  understood,  producers 
and  consumers  alike  were  hesitant  of  engaging  in  the  prepara- 
tion of  specifications,  membership  increased  but  slowly,  and 
there  was  but  little  financial  support.  As  one  of  the  members 
at  that  time  has  put  it,  ''the  child  had  nearly  died  a-boming." 
In  1902,  with  vitality  at  a  low  ebb,  it  was  seen  to  be  necessary 
to  secure  a  secretary  who  by  reason  of  executive  ability,  courage 
and  determination  in  the  face  of  odds,  and  conviction  in  its 
ultimate  success,  could  galvanize  the  organization  into  life. 
The  Executive  Committee  turned  to  Doctor  Marburg,  whose 
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undoubted  qualifications  were  already  recognized,  and  whose 
position  as  an  independent  engineer  and  experience  in  the 
secretarial  work  of  the  pioneer  Committee  of  the  American 
Section  on  Iron  and  Steel  peculiarly  fitted  him  for  the  responsi- 
bility. He  accepted  the  position  of  Secretary,  and  upon  his 
reconmiendation  the  Section  was  incorporated  as  the  Ameriom 
Society  for  Testing  Materials  and  joined  the  International 
Association  as  a  body.  In  his  letter  of  acceptance  to  the 
Executive  Conunittee,  he  outlined  in  a  masterful  way  the 
objects  for  which  the  Society  should  stand.^  Again,  shortly 
before  the  annual  meeting  in  1902,  we  find  him  writing: 

"I  think  that  one  of  the  prime  functions  of  otir  body  should  be  the 
standardization  of  specifications;  that  leadership  in  this  important 
matter  belongs  logically  to  our  Society;  that  it  is  the  only  one  devoted 
exclusively  to  the  materials  of  engineering;  that  it  is  the  only  one- in 
which  engineers,  scientists,  manufacturing  corporations,  railroad  com- 
panies, scientific  societies,  etc.,  hold  membership  jointly  and  have  equal 
voice  and  vote  in  all  matters  that  come  up;  that  opportunities  thus 
afforded  for  meeting  on  common  ground  for  joint  discussion  and  joint 
committee  work  are  bound  to  lead  to  better  mutual  understanding  and 
to  redound  to  the  interest  of  all  concerned 

''I  think  it  would  be  well  to  lay  a  good  deal  of  emphasis  on  the  fact 
that  the  task  of  our  Conunittee  on  Specifications  must,  in  the  nature  of 
things,  remain  a  never-ending  one;  that  in  these  days  of  progress  the 
standards  of  to-day  are  not  the  standards  of  to-morrow;  that  in  acting 
as  a  sort  of  arbiter  between  the  manufacturer  and  consiuner  in  the 
matter  of  specifications  a  vast  deal  of  good  to  all  concerned  can  be  accom- 
plished  

"In  the  measure  in  which  we  shall  show  ourselves  worthy  of  the 
respect  and  confidence  of  all  parties  in  interest,  in  that  measure  will  our 
influence  grow  and  oiu-  opportunities  for  useful  service  expand." 

Thus,  in  this  clear-minded,  straight-forward  way,  Doctor 
Marburg  stated  his  conception  of  the  functions  and  opportunities 
for  service  of  the  Society,  and  who  of  us  to-day  can  but  feel 
that  to  such  vision,  and  the  ability  to  "carry  on,"  the  Society 
owes  a  large  measxure  of  the  success  that  it  has  attained? 

With  characteristic  determination  and  enthusiasm,  Doctor 
Marbiurg  set  about  organizing  the  work  of  the  new  Society. 
Moderate  financial  support  was  assured  by  contributions  from 
various  manufacturing  and  other  interests,  new  committees 
were  organized,  other  industries  were  induced  to  interest  them- 
selves in  the  work  of  the  new  society,  and  slowly  but  siurely  the 

^TliMe  b*v0  been  iadiaded  by  Rob«rt  W.  Lesley  in  hii  addresa  on  "Bdgar  Mirbttii: 
Hifl  Bariy  AetiThiM  in  the  Society";  aee  page  47. 
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Society  began  to  accomplish  useful  results  and  to  obtain 
recognition  of  its  importance.  Ably  assisted  by  strong  men 
of  the  type  of  Charles  B.  Dudley,  former  chemist  of  the  Penn- 
sylvania Railroad  and  President  of  the  Society  from  1902  till 
his  death  in  1909,  possessed  of  high  ideals  of  attainment  and 
capable  of  courageous  action  in  the  face  of  criticism  and  opposi- 
tion when  convinced  of  the  wisdom  of  a  given  plan  of  action, 
it  is  not  to  be  wondered  that  the  Society  under  his  guidance 
eventually  began  to  command  the  respect  and  confidence  of 
the  business  and  technical  worlds  and  to  assume  the  place  that 
he  had  predicted  for  it  in  1902. 

Others  have  written^  ably  of  Doctor  Marburg's  early  and 
more  recent  activities  in  the  Society:  a  chronicle  of  achievement 
that  will  ever  stand  as  an  inspiring  page  in  the  history  of  the 
Society.  No  labor  was  too  arduou.,  no  sacrifice  too  great, 
for  the  Society  which  he  loved.  Thorough  in  every  detail  of 
his  executive  administration;  having  a  clear  grasp  of  the 
many  and  varied  problems  that  came  before  him  and  to  an 
unusual  degree  that  facility  of  expression  which  enabled  him 
to  present  so  ably  the  sound  views  which  he  formed;  and  with 
it  all  a  sympathetic  understanding  of  humanity  that  at  once 
enabled  him  to  gain  the  confidence  of  those  with  whom  he  had 
to  deal,  it  can  be  truthfully  said^of^him,  in  the  words  of  an 
editorial  comment  written  shortly  after  his  death,^  *'  The  Society 
was  his — his  in  the  sense  that  his  personality  more  than  that 
of  any  other  individual  was  determinative  of  its  methods  and 
of  its  work.'*  In  fact,  so  close  was  he  to  every  significant  develop- 
ment of  the  Society  that  it  is  diflicult  to  chronicle  even  a  few 
of  his  more  notable  achievements.  In  the  handling  of  financial 
problems,  he  was  strong,  resourceful,  and  always  confident  of 
the  support  of  the  members,  as,  for  example,  in  1910  and  again 
in  1916,  when  it  was  found  necessary  to  increase  the  dues  in 
order  to  carry  on  effectively  the  work  of  the  Society.  In  the 
organization  of  the  many  committees  of  the  Society,  his 
appreciation  of  their  problems  and  his  ability  to  select  the  right 
men  to  carry  the  responsibilities  of  their  work,  were  a  large  factor 
in  the  success  of  this  important  phase  of  the  Society's  activities. 
In  the  development  of  policies  relating  to  committees,  standards, 
presentation  of  papers,  etc.,  his  wisdom  and  foresight  are  clearly 

i  S«e  XMkgea  47-54. 

•  Ensin€«ring  News-Rteord,  July  4.  1918,  p.  50. 
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seen.  In  planning  the  programs  and  arranging  the  many  details 
of  the  annual  meetings,  he  contributed  largely  to  their  interest 
and  pleasures.  His  editorial  ability  is  reflected  in  the  high 
technical  standard  of  the  Society's  publications.  An  enthusiasm 
and  zeal  pervaded  everything  he  did,  and  communicated  itself 
to  all  who  were  associated  with  him  in  the  Society's  activities. 
A  most  notable  characteristic  was  his  jealousy  of  the  good  name 
of  the  Society,  and  his  determination  that  nothing  should  be 
done  that  would  reflect  upon  its  integrity. 

That  his  remarkable  services  to  the  Society  were  fuUy 
appreciated  by  the  members  is  testified  in  the  Resolution^ 
adopted  at  the  annual  meeting  in  1918,  on  the  day  after  his 
death,  expressive  of  the  debt  they  owe  to  him,  and  the  realiza- 
tion that  his  character  and  personality  have  indelibly  impressed 
themselves  upon  the  Society,  an  inspiration  for  all  time.  As  a 
fitting  memorial,  the  Society,  through  individual  subscriptions 
from  its  members,  has  endowed  the  Edgar  Marburg  Memorial 
Scholarship  in  his  own  school,  the  Department  of  Civil  Engi- 
neering of  the  University  of  Pennsylvania,  commemorating  for 
all  time  the  name  of  one  who  devoted  his  life  to  the  develop- 
ment of  young  men  into  engineers  worthy  of  the  great  profession 
that  he  himself  so  well  adorned. 

Other  While   Doctor   Marburg  can  truthfully  be  said 

Activities,  to  have  been  wrapped  up  in  just  two  things, — 
the  engineering  department  of  the  University  and 
the  American  Society  for  Testing  Materials, — he  nevertheless 
found  time  for  other  activities.  During  his  entire  life  at  the 
University,  he  maintained  an  active  interest  in  the  Engineers' 
Club  of  Philadelphia.  Elected  to  membership  in  1893,  he  served 
as  a  Director  in  1895  and  1896,  and  as  President  in  1900.  He 
contributed  in  no  small  measure  to  the  successful  accomplishment 
of  many  developments  of  the  Clul).  He  served  ably  in  1912  as 
first  chairman  of  the  Committee  on  Public  Relations,  and  was 
also  a  Trustee  of  the  Bond  Redemption  Fund.  In  the  earlier 
years  of  his  membership  he  was  active  in  the  discussions  of 
technical  subjects  at  Club  meetings,  and  in  1896  he  presented 
a  paper  on  Cantilever  Bridges  which  he  afterwards  used  in  his 
classes  in  structural  design. 

It  was  also  during  the  earlier  years  of  his  professorship 

^  See  page  39. 
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that  he  engaged  more  or  less  actively  in  consulting  work,  of 
which  probably  the  most  notable  instance  was  the  preparation 
of  a  design  for  a  massive  arch  bridge  over  Rock  Creek,  on  the 
line  of  Massachusetts  Avenue,  Washington,  D.  C,  xmder  com- 
mission from  the  Corps  of  Engineers,  U.  S.  Army.  In  later 
life  he  found  the  duties  of  his  dual  position  too  exacting  to  permit 
of  consulting  work.  Nevertheless,  he  followed  closely  the 
developments  in  the  field  of  structural  engineering,  and  his 
general  engineering  knowledge  and  good  judgment  were  fre- 
quently called  into  requisition  by  the  Engineering  Record,  to 
which  he  contributed  many  editorials  on  structural  subjects. 

A  bibliography  of  Doctor  Marburg  appears  at  the  close  of 
this  sketch  of  his  life. 

A  man  of  Doctor  Marburg's  attainments  would  inevitably 
be  sought  after  by  others.  He  was  several  times  offered  impor- 
tant engineering  positions,  among  them  that  of  Director  of 
Public  Works  of  Philadelphia,  and  on  at  least  one  occasion 
was  offered  a  high  position  in  another  educational  institution 
of  first  rank.  These  offers,  however,  seemed  to  hold  no  attrac- 
tion for  him,  and  he  would  not  consider  a  change  of  his  activities. 

Among  other  positions  of  honor  which  he  held  were 
Lecturer  (in  1904)  on  Structural  Engineering  at  the  Franklin 
Institute  of  Philadelphia,  Chairman  of  the  Institute's  Committee 
on  Science  and  the  Arts,  and  President  of  the  Pennsylvania 
Chapter  of  the  honorary  scientific  Society  of  Sigma  Xi.  He 
was  a  member  of  the  American  Society  of  Civil  Engineers,  and 
a  member  (and  for  one  year  secretary)  of  the  Society  for  the 
Promotion  of  Engineering  Education.  As  previously  related,  he 
was  given  the  degree  of  Doctor  of  Science  by  the  University  of 
Pennsylvania  in  1906,  and  in  1914  was  honored  with  the  degree 
of  Doctor  of  Laws  by  Franklin  and  Marshall  College. 

Personal  Like  all  men  of  strong  personality,  Doctor  Marburg 
Traits.  possessed  many  sterling  traits  of  character  that 
have  made  a  lasting  impression  upon  all  who  knew 
him.  No  more  honest  man  could  have  lived.  He  was  not  only 
honest  in  every-day  dealings — he  was  honest  in  everything  in 
his  life,  in  every  word,  thought  and  act.  It  has  been  said  of 
him  that  he  had  the  quality  of  ''fighting  honesty."  He  was 
sincere  and  direct  in  all  his  dealings.  When  asked  to  give  an 
opinion,  he  would  do  so  with  entire  frankness,  no  matter  how 
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adverse  the  criticism.  He  was  outspoken;  one  never  doubted 
his  position  on  any  matter  in  which  he  was  required  to  express 
his  views.  He  had  no  time  for  devious  methods  of  doing  things; 
he  tried  to  accomplish  results  as  directly  as  possible,  yet  he  was 
not  lacking  in  ability  to  deal  tactfuUy  with  situations  requiring 
the  exercise  of  that  virtue.  It  was  inevitable,  during  so  long  an 
official  life,  that  there  should  be  those  whose  views  differed 
perhaps  radically  from  his,  but  it  is  safe  to  say  tliat  no  one  ever 
doubted  for  a  moment  the  honesty  and  sincerity  of  purpose 
which  determined  his  views  and  actions.  As  one  of  his  friends 
has  put  it:  **He  may  have  made  enemies  for  Marburg  the 
official,  but  never,  I  venture,  for  Marbiurg  the  man." 

As  a  man  Doctor  Marburg  was  an  unfailing  optimist,  with  a 
cheerful  outlook  upon  everything  in  life.  He  put  into  his 
work  all  the  enthusiasm  and  ardor  that  a  man  of  his  tempera- 
ment would  conmiand.  He  believed  in  accomplishing  the  best 
results  with  the  means  at  hand,  and  in  making  some  progress 
rather  than  none  at  all.  A  favorite  motto  was  "Do  your  best 
and  leave  the  rest."  He  bore  with  becoming  modesty  the  honors 
and  success  which  came  to  him,  content  that  the  results  for 
which  he  worked  had  been  attained.  His  joy  was  in  the  doing, 
not  in  the  acclaim. 

As  a  friend  he  was  loyal,  sympathetic  and  generous,  always 
ready  to  be  of  help  either  by  word  or  deed.  By  nature  some- 
what reserved,  it  remained  for  those  who  came  closer  to  him 
to  realize  the  warmth  and  sincerity  of  his  affection. 

To  Doctor  Marburg  was  vouchsafed  for  many  years  that 
most  wonderful  happiness  of  all — love  of  wife  and  children.  On 
August  14,  1893,  Edgar  Marbiurg  and  Fanny  Dulany  Moncure 
were  married  at  Shreveport,  La.,  and  to  them  were  bom  four 
children,  Frances,  Edgar,  Clara  and  Anita.  He  was  a  devoted 
husband  and  an  affectionate  father,  and  the  happiness  of  his 
home  life  was  beautiful  to  see. 


Doctor  Marburg  died  of  a  complication  of  diseases  at  the 
University  Hospital  in  Philadelphia, 'Pa.,  on  June  27,  1918,  at 
the  age  of  fifty-four,  after  an  illness  of  five  weeks  which  had  been 
preceded  by  a  period  of  ill  health  of  over  a  year,  ffis  untimely 
end  was  imdoubtedly  hastened  by  the  tremendous  burdens 
under  which  he  so  wUlingly  labored. 
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"  Bibliography  of  Impact  Tests  and  Impact  Testing  Machines."     Prouedings, 

Am.  Soc.  Test.  Mats.,  Vol.  II  (1902). 
"Tests  of  Reinforced  Concrete  Beams,"    Proceedings,  Am.  Soc.  Test.  Mats., 

Vol.  IV  (1904). 
"The  Standardization  of  Specifications  for  Iron  and  Steel;   Recent  Progress 

in  America  and  England."     Transactions,  Am.  Inst.  Min.  Engrs.,  1904. 

(Written  in  collaboration  with  W.  R.  Webster.) 
"Tests  of  Standard  I-Beams  and  Bethlehem  Special  I-Beams  and  Girder 

Beams."    Proceedings,  Am.  Soc.  Test.  Mats.,  Vol.  IX  (1909). 
"The  Compressive  Strength  of  (Concrete  Piers  as  Affected  by  Varying  Bearing 

Area."    Proceedings,  Am.  Soc.  Test.  Mats,,  Vol.  IX  (1909). 
"A  Critical  Review  of  the  Procedure  Governing  the  Adoption  of  Standards." 

Proceedings,  Am.  Soc.  Test.  Mats.,  Vol.  XIV,  Part  II  (1914). 
Reports  of  Committee  A-1  of  the  American  Society  for  Testing  Materials. 

(As  Secretary  of  this  committee.  Doctor  Marburg  prepared  its  reports 

for  many  years.) 
"  Typical  Compression  Members  in  Long-Span  Bridges. "     Engineering  Record, 

September  3,  1910. 
"The  Yield  Point."     Engineering  Record,  March  23,  1912. 
"Steel  Structural  Engineering."     Review  in  Engineering  Record,  January 

2,  1915. 
Numerous  editorial  writings  in  Engineering  Record,  extending  from   1909  to 

about  1915,  covering  such  structural  engineering  subjects  as  Compound 

Stresses,  Proportioning  Bridge  Members  for  Impact,  The  Proportioning 

of  Colimms,  Nickel- Steel  Eye  Bars  and  Riveted  Joints,  Secondary  Stresses 

and  Their  Measurement,  Specifications  for  Materials,  Working  Stresses 

for  Nickel  Steel,  Alloy  Steels  for  Structural  Purposes,  Vanadium-Steel 

Eye  Bars,  Design  of  Circular  Girders,  etc. 
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RESOLUTIONS,  MINUTES  AND  NOTICES 

ON   THE  DEATH  OF 

EDGAR  MARBURG.^ 


MINUTE  ADOPTED  BY  THE  EXECUTIVE  COMMITTEE  OF  THE 
AMERICAN   SOCIETY  FOR   TESTING   MATERIALS. 

October  17,  1918. 

In  the  death  of  Edgar  Marburg,  which  occurred  on  June 
27,  1918,  the  American  Society  for  Testing  Materials  has  suffered 
the  irreparable,  loss  of  one  of  its  most  eminent  and  distinguished 
members;  its  executive  officer  since  its  incorporation;  a  leader 
in  engineering  thought  and  education  and  in  the  field  of  testing 
materials. 

He  was  one  of  the  small  group  which,  in  1898,  organized 
the  American  Section  of  the  International  Association  for  Testing 
Materials.  In  1902  he  was  appointed  acting  secretary  of  the 
Section.  He  at  once  prepared  for  the  Executive  Committee 
a  clear,  comprehensive  statement  of  the  purposes  of  a  testing 
society,  as  he  conceived  them,  which  led  to  the  incorporation 
of  the  Society  as  an  independent  body.  He  was  elected  Secretary 
and  Treasurer  of  the  new  society,  and  to  him  was  entrusted  the 
executive  direction  of  its  affairs.  From  then  till  his  death,  a 
period  of  sixteen  years,  he  worked  assiduously  for  the  success  and 
advancement  of  the  Society.  He  devoted  much  time  and  thought 
to  the  work  of  its  technical  committees  and  the  standardization 
of  specifications  and  methods  of  tests  of  the  materials  of  engineer- 
ing, and  he  shaped  the  policy  under  which  these  essential  activities 
of  the  Society  are  conducted.  The  marked  success  which  has 
attended  the  work  and  growth  of  the  Society,  and  the  interest 
and  pleasures  of  its  annual  meetings,  have  been  due  in  large 
part  to  his  tireless  and  painstaking  efforts.  To  his  labors  he 
brought  great  executive  and  organizing  ability,  excellent  judg- 
ment, a  clear  grasp  of  the  many  and  varied  problems  which 
confronted  him,   a  sympathetic  understanding   of   humanity, 

>  The  Resolution  adopted  by  the  American  Society  for  Testing  Materials  appears  on  page  39, 
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tremendous  enthusiasm  and  zeal,  and  thoroughness  in  everything 
he  undertook.  His  high  ideals  were  reflected  in  every  word  and 
act.  He  was  ever  jealous  of  the  good  name  of  the  Society,  and 
sought  throughout  his  leadership  to  extend  its  usefulness  in  every 
proper  field. 

To  the  officers  and  members  of  the  Executive  Committee, 
who  were  privileged  to  work  intimately  with  him,  his  death  brings 
a  deep  sense  of  personal  loss  and  grief.  His  high  integrity,  his 
rugged  honesty,  his  open-mindedness,  and  his  evident  sincerity  of 
purpose,  endeared  him  to  his  associates,  and  commanded  their 
admiration,  respect  and  devotion. 

The  character  and  personality  of  Edgar  Marburg  have 
indelibly  impressed  themselves  upon  the  American  Society  for 
Testing  Materials — an  inspiration  to  the  Society  for  all  time. 


RESOLUTION   ADOPTED    BY   THE   FACULTY   OF   THE   TOWNE 
SCIENTIFIC  SCHOOL,  UNIVERSITY  OF  PENNSYLVANIA. 

October  8,  1918. 

Moved  by  a  profound  sense  of  loss,  this  Faculty  deems  it  a 
privilege  to  here  record  its  estimate  of  the  character  and  attain- 
ments of  a  colleague,  who,  although  removed  by  death,  has 
left  an  abiding  influence  for  good  through  the  vitality  and  ideal- 
ism of  his  life  work. 

The  career  of  Edgar  Marburg,  shortened  by  its  very  excess 
of  self-giving,  nevertheless  had  long  yielded  him  a  distinguished 
position  among  engineers  and  educators.  This  was  due  to  excep- 
tional force  of  character  and  intellectual  endowment  which,  both 
in  preparatory  training  and  professional  and  teaching  activities, 
placed  everything  he  did  on  a  high  plane.  His  work  was  marked 
by  clarity  and  readiness  of  insight,  grasp  of  essentials  and  thor- 
oughness of  method,  and  was  inspired  by  high  principles  and 
a  rugged  honesty  of  view  and  purpose. 

Efficiency  of  so  high  an  order,  addressed  to  essentials, 
through  more  than  thirty  years  of  incessant  activity,  has  made 
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the  life  work  of  Edgar  Marburg  a  contribution  of  positive 
constructive  value  to  the  welfare  of  the  community.  In  two 
channels  particularly  has  this  been  demonstrated;  the  more 
widely  known  that  of  the  American  Society  for  Testing  Materials, 
whose  great  service  to  the  engineering  and  industrial  worlds 
is  due,  more  than  to  any  other  single  influence,  to  his  labors. 
The  other  channel,  invisible  but  potent,  is  that  of  the  careers 
of  many  students  who  have  passed  under  his  influence,  carr3ring 
away  as  fimdamental  to  their  action  his  ideals  of  professional 
conduct. 

It  has  been  well  said  of  him  that  he  had  a  constant  desire 
to  know  the  truth  and  be  guided  by  it:  possibly  this  best  explains 
his  Ufe  and  the  reason  why  we,  his  colleagues,  are  moved  to 
add  to  this  summary  of  his  achievements  an  expression  of  pro- 
foimd  respect  for  his  character  and  of  affectionate  regard  for 
the  underlying  warmth  and  kindliness  of  his  nature. 

To  the  family  of  Professor  Marburg  we  offer  oiu:  sincere 
sympathy  in  their  bereavement,  and  while  knowing  that  no 
mere  words  can  lessen  its  magnitude  we  yet  venture  to  hope 
that  consolation  may  be  found  in  the  knowledge  that  his  life, 
although  prematurely  ended,  has  been  rich  in  a  usefulness  n  )t 
to  be  measured  by  length  of  days. 

Resolved,  That  the  foregoing  be  adopted  as  the  sense  of  this 
Faculty,  and  spread  upon  the  minutes,  and  that  copies  be 
addressed  to  the  family  of  Professor  Marbiurg  and  the  professional 
organizations  of  which  he  was  a  member. 


RESOLUTION     ADOPTED     BY     THE     ENGINEERING     ALUMNI 
SOCIETY  OF  THE  UNIVERSITY  OF  PENNSYLVANIA. 

August  1,  1918. 

Whereas,  In  the  death  of  Edgar  Marburg,  C.E.,  Sc.D., 
LL.D.,  distinguished  engineer  and  educator,  the  profession  of 
engineering  and  the  University  of  Pennsylvania  suffer  the  loss 
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of  one  whose  life  work  and  teachings  have  inspired  so  many  of 
Pennsylvania's  sons  to  a  high  conception  of  their  profession;  and 

Whereas,  By  his  lofty  motives,  sincerity  of  purpose,  unflag- 
ging industry  and  enthusiasm,  he  won  from  his  associates  and 
colleagues  their  admiration,  their  loyal  cooperation,  and  their 
loving  confidence  in  his  worthiness  for  his  life's  greatest  work — 
the  training  of  youth  for  a  career  which  must  ever  bear  the 
impress  of  the  impelling  guide;  and 

WhereaSy  By  his  investigations  and^writings  he  has  enriched 
the  science  of  engineering,  especially  that  branch  of  engineering 
relating  to  "Framed  Structures,"  and,  in  his  capacity  of  Secre- 
tary of  the  American  Society  for  Testing  Materials,  he  was 
a  chief  instrument  in  the  development  of  that  useful  and  promi-*- 
nent  engineering  body,  and  by  his  great  industry  and  wisdom, 
he  has  created,  in  Pennsylvania's  School  of  Civil  Engineering,  a 
monument  of  engineering  education;  and 

WhercdSy  In  cooperation  with  his  long-time  colleague,  the 
late  Professor  Henry  Wilson  Spangler,  he  designed  and  con- 
structed the  Engineering  Building  and  Laboratories,  which 
stand  as  models  in  their  kind,  and  founded  the  Engineering 
Alumni  Society,  which  binds  the  alumni  in  the  ties  of  fellowship, 
and  which  so  usefully  serves  our  Alma  Mater;  and 

Whereas,  By  this  broad  hmnanity,  sound  judgment,  strict 
adherence  to  lofty  principles  and  self-sacrificing  devotion  to  the 
cause  of  education  and  of  engineering,  he  will  live  in  the  hearts 
of  our  Engineering  Alumni  as  their  Professor,  and  their  loyal 
friend;  be  it 

Resolved,  That  the  Engineering  Alimmi  Society  suffers  an 
irreparable  loss  in  the  death  of  Professor  Marburg,  who  by  his 
loving  personality,  wise  counsel  and  great  accomphshments 
endeared  himself  to  all,  and  that  we  hereby  extend  to  his  many 
friends  and  to  his  family  our  sincere  sympathy. 
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RESOLUTION  ADOPTED  BY  THE  BOARD  OF  DIRECTORS  OF  THE 
ENGINEERS'  CLUB   OF  PHILADELPHIA. 

July  9,  1918. 

The  Engineers^  Club  of  Philadelphia  learns  with  profound 
sorrow  of  the  death,  on  June  27,  1918,  of  its  beloved  fellow- 
member  and  Past-President,  Edgar  Marburg.  The  Engineers' 
Club  has,  in  the  death  of  Edgar  Marburg,  lost  one  of  its  most 
valued  members,  whose  loyal  service  has  left  a  deep  impression 
on  the  history  and  development  of  the  Club,  whose  scholarship 
has  earned  him  an  international  reputation,  and  whose  personal 
influence  has  helped  the  members  in  their  work  and  professional 
advancement. 

The  Engineers'  Club  extends  to  his  family  its  wannest 
sympathy  in  their  bereavement  and  sorrow;  and,  as  an  acknowl- 
edgment of  his  loyalty,  brilliant  leadership,  kindly  s)mipathy, 
ready  helpfuhiess  and  professional  ability,  it  is  directed  that  this 
resolution  of  condolence  and  regret  be  published  in  the  Journal 
of  the  Engineers'  Club,  together  with  a  sketch  of  his  life. 


EXTRACT  FROM  ENGINEERING  NEWS-RECORD. 
July  4,  1918. 

American  engineering  has  lost  one  of  its  most  useful  members 
in  the  passing  away  of  Edgar  Marburg.  He  was  not  only  a 
good  engineer  but  a  good  teacher  of  sound  engineering  practice. 
As  a  structural  engineer,  he  won  favorable  notice  while  still  a 
young  man,  and  his  studies  of  cantilever  bridge  design  in  par- 
ticuls^r  drew  general  attention  to  his  capacity  for  original  investi- 
gation. In  his  teaching  work  he  took  deep  and  justifiable  pride. 
He  had  the  welfare  of  his  students  deeply  at  heart  and  strove 
to  develop  to  the  utmost  the  latent  capabilities  of  each  of  them. 
Teaching  was  a  profession  to  him,  not  a  mere  source  of  steady 
income  to  be  earned  with  the  least  possible  work,  and  his  friends 
had  many  opportunities  to  learn  that^his^own  personal  test  of 
success  was  the  success  of  the  young  men  he  educated. 
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It  is  hard  to  think  of  the  American  Society  for  Testing 
Materials  without  also  thinking  of  Marburg  and  Dudley,  ideal 
secretary  and  ideal  president.  The  success  of  this  organization 
was  achieved  very  largely  by  the  enthusiasm  and  hard  work  of 
these  two  men,  who  foresaw  the  important  economic  results 
which  would  follow  the  standardization  of  requirements  for  the 
materials  used  in  a  large  part  of  American  engineering  construc- 
tion. The  skill  with  which  they  made  the  path  smooth  for 
producer  and  consumer  made  them  at  the  same  time  real  pioneers 
of  industrial  progress.  No  work  was  too  hard  and  no  contro- 
versies too  vexatious  to  check  the  enthusiasm  of  Marburg 
in  his  activities  for  this  organization. 

Marburg's  strong  personality  and  readmess  to  enter  the 
lists  to  champion  any  cause  he  thought  needed  a  defender  devel- 
oped a  number  of  opponents  and  a  host  of  friends.  Every 
strong  man  enjoys  a  good  controversy  on  a  worth-while,  debat- 
able subject,  and  Marburg  was  engaged  in  a  controversy  with 
one  or  more  friends  most  of  the  time.  They  were  educational 
clashes  to  both  sides,  and  those  who  had  these  mental  tilts 
with  Marburg  learned  to  admire  his  resourcefulness  and  his 
fairness.  In  addition,  he  had  that  admirable  gift  in  a  friend, 
sUence  when  not  asked  for  an  opinion,  and  complete  frankness, 
no  matter  how  adverse  the  criticism,  when  his  opinion  was  asked. 
He  was  truly  strong  in  counsel,  earnest  in  purpose,  with  high 
ideals  and  lovable  character. 


EXTRACT  FROM   THE   IRON  TRADE  REVIEW. 
July  4,  1918. 

Edgar  Marburg  is  dead,  but  his  great  work  in  standardizing 
specifications  for  engineering  materials  will  Uve  and  outlast  the 
most  colossal  pile  of  marble  and  granite  that  might  be  erected 
to  his  memory.  That  his  passing  away  should  have  been 
announced  in  the  midst  of  the  most  successful  meeting  of  the 
Society  which  he  was  instnmiental  in  placing  in  a  ranking  position 
among  technical  organizations  of  the  world  was  one  of  the 
perversities  of  fate. 
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To  maintain  interest  in  an  organization  such  as  the  American 
Society  for  Testing  Materials,  whose  membership  consists  largely 
of  producers  and  .  consimiers  with  specification  provisions  in 
constant  conflict,  demanded  the  services  of  a  diplomat.  To 
increase  the  enrollment  from  less  than  200  to  over  2000  represents 
the  achievement  of  a  master  organizer.  To  serve  without  bias 
or  prejudice,  the  opposing  interests  of  manufacturers  and  users 
in  the  compilation  of  engineering  standards,  involved  rugged 
honesty.  And  to  carry  on  the  tremendous  detail  of  this  organi- 
zation meant  great  personal  sacrifice,  boundless  enthusiasm, 
untiring  zeal  and  energy.  In  Edgar  Marburg  was  combined 
all  of  these  attributes. 


PERSONAL    TRIBUTE    BY    WILLIAM    EASBY,   JR. 

Abstracted  from  Alumni  Register,  UNivBRsrrY  of  Pennsylvania, 

November,  1918. 

Few  have  left  a  stronger  impress  of  their  personality  on 
a  life's  work  than  has  Edgar  Marburg,  for  twenty-six  years 
Professor-in-charge  of  the  Department  of  Civil  Engineering. 
Throughout  this  long  period,  covering  years  of  devoted  service, 
he  gave  unstintingly  of  the  best  that  was  in  him  towards  the 
upbuilding  of  the  department  so  wisely  entrusted  to  his  charge. 
That  he  was  successful  is  well  known  and  strikingly  apparent  to 
any  who  can  compare  the  curriculum  and  facilities  for  instruc- 
tion of  a  quarter  of  a  century  ago  with  those  of  the  present. 

Doctor  Marburg's  influence  on  engineering  was  far-reaching 
and  salutary.  It  was  strongly  felt  in  his  work  as  teacher, 
writer  and  executive  throughout  a  wide  and  important  circle 
of  professional  friends  and  acquaintances.  It  may  truly  be 
said  that  he  supplied  in  himself,  through  his  broad  contact 
with  the  active  side  of  engineering,  a  bond  between  his  students 
and  the  professional  life  which  they  sought  to  enter.  Though 
not  himself  a  practicing  engineer,  he  showed  in  his  instruction 
the  fullest  appreciation  of  the  value  of  practical  illustration  and 
acquaintance  with  business  procedure.    Through  patient  and 
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sound  advice  he  endeavored  at  all  times  to  instill  into  the  minds 
and  hearts  of  his  students  a  high  regard  for  the  dignity  and 
worth  of  their  chosen  profession.  The  high  standard  of  pro- 
fessional ethics  which  he  set  for  them  was  but  the  expression  of 
principles  which  he  consistently  observed  throughout  his  pro- 
fessional life. 

Doctor  Marburg  fully  recognized  and  accepted  the  oppor- 
tunities and  obligations  of  his  position  as  a  teacher  in  a  great 
institution  of  learning.  With  him  teaching  was  not  principally 
an  occupation  with  a  livelihood  as  its  object,  but  a  profession  of 
the  highest  order  which  he  knew  to  be  far-reaching  in  its  influence 
on  the  economic  and  social  fabric  of  the  country,  worthy  of 
that  patient  and  devoted  effort  which  he  always  bestowed  upon 
it.  His  success  as  a  teacher  is  unquestioned  and  followed 
naturally  from  the  possession  of  those  qualities  which  secure 
the  respect,  confidence  and  interest  of  students.  He  had  to  an 
unusual  extent  the  faculty  of  divesting  a  subject  of  difficulties 
by  exposing,  through  familiar  and  often  homely  illustrations,  the 
fundamental  thought  involved  and  by  arranging  related  matters 
with  due  regard  to  their  importance.  Recitations  never  lagged, 
were  never  tedious  and  unprofitable  under  the  vitalizing  influence 
of  his  strong  nature.  He  felt  the  intellectual  pulse  of  his  classes 
and  was  quick  to  detect  lack  of  comprehension.  It  was  never 
too  much  trouble  to  extend  instruction  beyond  the  class-room 
to  the  earnest  student  in  need  of  assistance. 

In  his  intercourse  with  others,  Doctor  Marburg  was  always 
so  sincere  and  direct  that  there  could  be  no  doubt  about  his 
views  on  any  matter  requiring  an  expression  of  opinion  or  about 
his  action,  were  that  required.  His  intellectual  honesty  was  mani- 
fested in  a  constant  effort  to  know  the  truth  and  to  be  guided 
by  it.  Quick  and  keen  in  his  perception  of  essentials,  he  was 
at  times  seemingly  impatient  with  the  slower  mental  processes 
of  others.  In  controversy  he  was  alert,  self-reliant,  resourceful 
and  a  cogent  reasoner,  but  not  dogmatic  nor  ever  unwilling  to 
examine  with  open  mind  the  well-considered  views  of  others. 

With  his  qualities  of  leadership  he  combined  a  loyal,  sjrmpa- 
thetic  nature  which  •  found  expression  in  quiet,  unobtrusive 
service  generously  rendered  with  no  thought  of  return  and,  in 
the  last  years  of  his  life,  often  when  overburdened  with  self- 
imposed  tasks  which  seemed  to  lie  in  the  path  of  duty. 
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PERSONAL  TRIBUTE  BY  A.  A.  STEVENSON. 

No  doubt  the  members  at  large  of  the  American  Society 
for  Testing  Materials  appreciate,  in  a  certain  measure,  how 
much  Doctor  Marburg's  connection  with  the  Society  had  to 
do  with  its  success.  Those  of  us  who,  as  officers  of  the  Society 
and  members  of  the  Executive  Committee  diuing  Doctor 
Marburg's  tenure  of  office,  had  the  privilege  of  working  with 
him,  can  alone  have  a  fuU  realization  of  the  extent  to  which 
his  character  as  a  man,  with  his  ideas  and  ideals,  independent 
of  his  work,  had  to  do  with  the  growth  of  the  Society  in  influence 
and  in  niunbers. 

Any  one  working  with  the  Doctor  could  not  but  have  the 
greatest  admiration  for  him.  While  at  times  one  might  have 
differed  with  him,  there  was  never  a  question  as  to  his  motives, 
or  a  thought  that  he  was  prompted  by  any  other  motive  than 
what,  in  his  mind,  was  best  for  the  Society.  Doctor  Marburg 
had  at  all  times  the  interest  of  the  Society  at  heart,  and  no  one 
could  have  been  more  jealous  of  its  good  name.  He  would  make 
any  sacrifice  and  go  to  any  length  in  working  to  advance  its 
interest.  His  very  enthusiasm  and  devotion  led  to  overwork, 
and  I  have  no  doubt  that  this,  in  connection  with  his  work  at 
the  University,  was  largely  one  of  the  causes  that  led  to  his 
imtimely  death  in  the  prime  of  life.  With  it  all,  one  could  not 
but  be  impressed  by  the  great  modesty  of  the  man.  He  was 
most  bitterly  opposed  to  anything  that  might  seem  like  self- 
aggrandizement.  It  was  the  Society  he  thought  of,  and  not 
himself.  His  desire  was  to  see  results;  his  greatest  satisfaction, 
in  work  accomplished. 

As  an  officer  and  member  of  the  Executive  Committee,  I 
worked  with  Doctor  Marburg  seven  years;  saw  a  great  deal  of 
him;  and  had  many  conferences  concerning  the  work  and  the 
future  of  the  Society.  The  official  relationship  developed  into 
a  warm  personal  friendship  that  is,  and  always  will  be,  one  of 
my  most  cherished  memories.  His  "Old  man,  how  are  you?" 
over  the  telephone  or  when  we  met,  is  sadly  missed. 

To  me  the  most  outstanding  trait  in  Doctor  Marburg's 
character  was  his  sterling  honesty.  He  was  honest  in  his 
ideals,  in  his  work,  and  in  his  life.  What  more  fitting  tribute 
could  be  paid  to  a  man? 
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Industrial  Standardization  and  Industrial  Progress. 

There  was  a  time  when  the  candle  maker  and  the  candle- 
stick maker  each  made  their  wares  to  suit  their  own  inclinations. 
As  a  consequence,  seldom  did  the  candle  user  find  that  the 
candle  would  fit  his  particular  candle-stick.  Time,  in  the  days 
of  candle  illumination,  was,  however,  not  so  precious  as  it  is 
to-day,  and  a  little  more  or  less  time  consumed  in  shaving 
down  its  end,  if  the  candle  was  too  large,  or  if  too  small,  in 
whittling  a  wedg^o  support  its  base,  was  of  little  consequence. 

It  nevertheless  finally  dawned  upon  these  two  classes  of 
manufacturers  that  if  they  were  to  get  together  and  standardize 
the  size  of  the  candles,  and  also  make  the  sockets  of  their  candle- 
sticks of  such  dimensions  that  the  candle  would  properly  fit, 
time  would  be  saved,  annoyance  prevented  and  convenience 
promoted.  This  is  one  of  the  early  examples  of  standardization 
and  It  has  been  referred  to  by  Sir  Joseph  Whitworth,  one  of  the 
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early  workers  in  the  field  of  standardization,  and  the  introducer 
of  the  series  of  screw  threads  known  as  the  Whitworth  standard. 

There  was  a  time,  not  so  long  ago,  when  there  was  no 
United  States  standard  track  gage  for  our  raihoads.  Without 
standardization  of  track  gage  it  was  impossible  for  the  equips 
ment  of  one  railroad  to  be  used  on  another.  It  has  only  been 
through  standardization  of  track  gage  that  interline  transpor- 
tation has  been  made  possible.  We  now  travel  in  the  greatest 
comfort  from  one  end  of  the  country  to  the  other  without  a 
change  of  cars.  A  freight  car  may  be  loaded  in  Maine  and 
without  transfer  of  its  cargo  arrive  in  San  Francisco  or  Key 
West.  In  fact,  it  may  even  be  loaded  on  a  barge  at  Key  West 
and  transferred  to  any  part  of  the  Island  of  Cuba  over  United 
States  standard-gage  track. 

At  the  present  time  very  active  progress  is  being  made  in 
railroad  building  in  South  America  and  Central  America,  and 
very  shortly  activities  in  the  line  of  railroad  building  will  be 
again  resumed  in  Mexico;  and  it  can  be  confidently  expected 
that  a  Pan-American  Railroad,  extending  from  any  part  of  the 
United  States  to  Argentina,  a  distance  of  ten  thousand  miles, 
will  become  a  reality.  It  is  unfortunate,  in  this  stupendous 
undertaking,  that  all  sections  of  this  railroad  should  not  be  of 
standard  gage.  A  large  part  of  the  trackage  in  the  Southern 
countries,  as  at  present  built  and  under  contemplation,  is  of 
gage  which. differs  from  our  own. 

I  do  not  believe  that  there  is  one  single  effort  which  can  be 
taken  in  bringing  countries  of  the  Western  Hemisphere  into 
closer  relationship  than  the  building  of  a  standard  gage  railroad 
over  this  entire  distance. 

There  was  a  time,  within  the  memory  of  the  present  genera- 
tion, when  there  was  no  such  thing  as  standard  pipe  sizes  or 
threads;  and,  even  more  recently,  when  there  were  no  standard 
machine  screws.  Each  manufacturer  had  his  own  special 
threads.  Selfish  interests  were  so  strong  and  the  vision  so 
narrow  that  great  opposition  on  the  part  of  the  manufactiurers 
prevailed  against  standardization  of  screw  threads.  Each  manu- 
facturer wished  to  compel  the  user  of  his  machines  to  come  to 
him  for  repair  parts.  He  did  not  realize  that  his  business  inter- 
ests were  impaired  if  a  user  of  his  machine  suffered  inconvenience 
and  perhaps  financial  loss  by  the  shut-down  of  the  machine 


Digitized  by 


Googl( 


82  Annual  Address  by  the  President. 

because  of  the  necessity  of  sending  to  the  factory  to  get  the 
necessary  repair  part. 

There  is  at  present  before  Congress  a  bill  which  proposes  to 
extend  the  life  of  the  commission  to  standardize  screw  threads, 
created  under  the  act  of  July  18,  1918.  Governmental  action 
has  in  the  past  legalized  other  standards.  The  first  attempt  at 
standardization  of  screw  threads,  bolts,  nuts,  etc.,  was  made  in 
1864  by  a  committee  of  the  Franklin  Institute  of  Philadelphia. 
This  committee  recommended  the  adoption  of  the  system  known 
as  the  United  States  Standard  which  was  devised  by  William 
Sellers.  In  1906  the  Association  of  Licensed  Automobile  Manu- 
facturers adopted  standards  for  automobile  screws  and  nuts, 
and  a  year  later  the  American  Society  of  Mechanical  Engineers 
accepted  the  report  of  its  committee  on  standard  proportions 
for  machine  screws.  The  screw  threads  adopted  by  this  society 
differ  only  in  very  minor  details  from  the  Sellers  or  U.  S.  Standard. 
This  report  specifies  tolerances  and  includes  standards  for  taps, 
special  taps,  special  screws  and  screw-heads  of  various  types. 
In  1912  the  Society  of  Automobile  Engineers  enlarged  their 
number  of  standards. 

An  Act  of  Congress  in  1893  established  a  standard  gaging 
system  for  sheet  iron  and  steel.  This  was  a  purely  arbitrary 
standard.  Other  arbitrary  gages  are  in  use  for  wire  and  drills 
as  well  as  for  sheets.  The  only  rational  system  is  the  decimal 
system  in  which  the  gage  number  is  expressed  in  thousandths 
of  an  unit. 

There  is  a  long  list  of  further  standardization  work  which 
has  had  its  stimulating  effect  upon  industrial  progress,  but  these 
few  illustrations  I  have  given  are  sufficient  to  emphasize  the 
importance  and  magnitude  of  this  line  of  endeavor. 

Only  within  the  present  century  has  standardization  in 
manufacturing  processes,  methods  and  practice  been  seriously 
pursued  and  so-called  scientific  management  inaugiu'ated. 
Industrial  progress  owes  much  to  the  adoption  of  such  standard- 
ization. In  the  automobile  industry  particularly  we  have  out- 
classed the  world  because  of  such  standardization.  The  adop- 
tion of  standardization  to  shipbuilding  during  the  war  has  put 
America,  within  two  years  time,  in  the  first  rank  in  this  industry. 

Quantity  production  can  be  realized  only  by  reason  of  such 
standardization,  and  at  the  time  of  the  signing  of  the  Armistice, 
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quantity  production  in  the  manufacture  of  our  airplanes  was 
well  under  way  and  history  will  no  doubt  reveal  the  fact  that 
this  was  quite  mstrumental  in  bringing  our  enemies  to  the  realiza- 
tion that  it  was  futile  to  further  pursue  the  war. 

Standardization  Work  of  the  Conservation  Division  of 
THE  War  Industries  Board. 

During  the  war .  conservation  of  our  resources  became  an 
absolute  necessity  and  the  work  of  the  Conservation  Division 
would  have  had  far  reaching  effect  had  the  war  continued. 
The  Conservation  Division  was  organized  to  perform  the  func- 
tion, which  was  expressed  by  the  President  in  his  letter  to  Mr. 
Baruch,  as  "the  studious  conservation  of  resources  and  facilities, 
by  means  of  scientific,  industrial  and  commercial  economies,  to 
meet  war  requirements." 

The  necessity  for  such  standardization,  as  a  war  measure, 
was  unquestioned,  but  just  how  far  such  standardization,  in 
peace  times,  would  be  economically  advantageous  or  economic- 
ally detrimental,  is  speculative.  Consumers  are  willing  to  pay 
for  selection  and  for  the  gratification  of  their  individualistic 
tastes  as  to  style,  color,  form,  etc.  It  is  this  fact  which,  in  a 
very  great  measure,  has  resulted  in  the  enormous  number  of 
commodities,  dififering  in  only  slight  degree  from  each  other, 
now  being  offered  on  the  market.  A  reference  to  but  a  few 
typical  examples  of  our  war-time  conservation  will  be  of  interest 
in  pointing  out  the  wonderful  possibilities  in  this  direction. 

Pneumatic  tires,  reduced  from  232  styles  to  9;  solid  rubber 
tires,  100  styles  to  15;  steel  pens,  700  to  300;  china  and  crockery, 
from  1696  pieces  to  330;  5500  styles  of  rubber  footwear  dis- 
continued, meaning  a  yearly  saving  as  follows: 

29  012  600  cartons, 
5  245  300  sq.  ft.  of  Imnber, 
4  795  tons  of  freight, 

1  526  423  cu.  ft.  shipping  and  storage  space, 

2  250  272  lb.  of  material  that  will  not  have  to  be  dyed, 

74  750  lb.  of  flour  and  starch, 
30  380  gallons  of  varnish, 
125  300  lb.  of  tissue  paper, 
49  617  days  of  labor. 
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Consider  such  a  matter  as  the  method  of  packing  thread. 
If  marketed  with  200  yd.  to  a  spool,  instead  of  100  and  150, 
there  would  be  saved  5,146,815  ft.  of  lumber  or  365  carloads. 
The  saving  in  shipping  space  of  finished  product  is  about  600 
cars,  in  wrapping  paper  3j  tons,  and  in  twine,  5  tons.  Had  the 
yardage  been  reduced  to  100  yd,  per  spool  it  would  have  required 
over  600  cars  to  transport  the  lumber,  so  that  the  total  saving 
is  1200  cars  by  using  the  200-yd.  spool. 

With  these  few  examples,  it  can  be  readily  realized 
what  tremendous  savings  might  be  effected  if  a  safe  and  sane 
policy  of  standardization  was  put  into  effect  through  cooperative 
agreements.  It  means  lower  cost  of  production,  smaller  capital 
investment,  etc.,  with  a  greater  amount  of  capital  released  for 
more  useful  purposes. 

Research  and  its  Bearing  Upon  Standardization. 

Emerson's  definition  of  a  standard  is  as  follows:  "That 
which  is  established  by  investigation  or  authority  to  be  a  reason- 
ably attainable  maximum  of  desirability." 

Research  and  standardization  should  go  hand  in  hand,  but 
the  body  controlling  the  former  should  not  also  dominate  the 
latter.  Research  should  point  out  the  ideal,  namely,  the  highest 
standard  of  excellence  which  should  be  approached  as  nearly  as 
possible  by  the  approved  standard.  The  final  specification  must 
of  necessity  be  a  compromise  between  consumer  and  producer, 
the  consumer  demanding  the  nearest  approach  to  the  ideal,  and 
the  producer  agreeing  to  that  which  is  commercially  possible, 
cost,  rapidity  of  production,  service  requirements,  etc.,  all  hav- 
ing due  consideration. 

Research  bodies  should  never  be  satisfied  that  the  ideal  which 
they  have  set  up  is  final,  otherwise  practice  becomes  crystallized 
and  invention  discouraged.  What  if  the  locomotive  of  twenty 
years  ago,  or  even  ten  years  ago,  were  to  have  been  considered 
a  final  standard?  What  if  the  standard  locomotive  or  standard 
cars  recently  adopted  by  the  U.  S.  R.  A.  Committee  were  to 
be  considered  a  final  standard,  or  if  the  automobile  of  but  a  few 
years  ago  was  no  further  improved  upon?  Such  standardization, 
if  not  constantly  open  for  revision,  would,  instead  of  benefiting  the 
industries  and  mankind  in  general,  actually  do  a  positive  harm. 

Unfortunately,  many  standards  have  been  adopted  without 
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a  proper  knowledge  or  without  due  consideration,  and  when 
such  standards  are  once  established  it  is  exceedingly,  difficult, 
costly  and  inconvenient  to  abandon  them.  The  one  great  shin- 
ing example  of  this  was  the  adoption  of  our  cumbersome  and 
unsatisfactory  system  of  weights  and  measures. 

When  the  great  Niagara  Falls  Power  Plant  was  to  have 
been  installed,  expert  opinion  was  secured  to  recommend  whether 
direct  or  alternating  current  systems  should  be  used.  This  was 
at  a  time  when  alternating  current  systems  were  quite  new. 
Lord  Kelvin,  a  great  authority,  recommended  the  installation 
of  direct  current  apparatus.  In  the  light  of  our  present  day 
knowledge  on  this  subject,  just  think  what  a  tremendous  mis- 
take that  would  have  been.  When  it  was  finally  decided  to 
install  alternating  current.  Professor  Roland,  of  Johns  Hopkins 
University,  was  consulted  regarding  the  nature  of  the  alternating 
current  which  should  be  used.  After  a  painstaking  investigation 
he  recommended  that  current  be  delivered  at  25  cycles.  It, 
therefore,  so  happened  that  the  expert  advice  that  was  followed 
in  the  installation  of  that  plant  resulted  in  the  establishment  of 
a  standard  for  the  current  supply  which  has  stood  the  test  of 
time.  In  such  an  installation  there  is  involved  not  only  the 
power  plant  itself  but  all  the  existing  circuits  and  equipments 
connected  therewith,  and  it  may  therefore  be  realized  how  costly 
and  inconvenient  it  would  be  to  change,  in  a  case  of  this  kind, 
from  one  standard  to  another. 

It  frequently  pays  to  adopt  new  standards,  notwithstanding 
the  expense  involved,  rather  than  to  continue  with  an  old 
standard  which  is  evidently  wrong  and  inefficient.  Many 
examples  exist  in  machine  design,  and  in  the  standards  adopted 
by  the  Master  Car  Builders'  and  Master  Mechanics'  Association 
and  other  standardizing  bodies  which  are  universally  acknowl- 
edged as  poor;  but  as  the  equipment  has  been  built  up  about 
such  standards  and  as  to  change  would  result  in  an  enormous 
cost,  they  are  unfortunately  continued. 

Standardized  Cost  Accounting  and  Industrial  Cooperation. 

Some  time  ago  the  New  York  milk  dealers  asked  for  an 

advance  in  the  selling  price  of  their  commodity.     They  were 

unable  to  show  the  actual  cost  of  milk  delivered  to  the  con- 
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sumer  and  were  therefore  not  in  position  to  substantiate  their 
demands.  Investigation  revealed  the  fact  that  adequate  and 
reliable  cost-keeping  systems  are  rare.  Some  attempts  have 
been  made  in  certain  industries  to  establish  standard  cost-keeping 
systems  —  the  American  Foundrymen's  Association  has  a  com- 
mittee on  the  subject.  They  have  retained  an  expert  who  acts 
in  an  advisory  capacity  to  its  members. 

The  cast-iron  stove  manufacturers  have  done  the  same. 
It  was  found  that  two  manufacturers  producing  an  identical 
line  of  stoves,  exhibited  widely  different  costs  for  the  different 
types.  A  certain  small  type  was  sold  by  one  manufacturer 
below  the  cost  price  of  another,  whereas,  a  larger  type  could  not 
be  produced  by  this  same  competitor  at  the  latter  manufac- 
turer's selling  price.  The  explanation  is  simple,  namely,  they 
used  different  methods  for  distributing  costs. 

With  a  standard  cost-keeping  system  within  an  industry 
all  would  be  benefited  because  all  comparisons  of  the  many 
items  going  to  make  up  the  cost  would  be  upon  an  equal  basis. 
A  most  important  assistance  could  be  rendered  our  industries 
if  there  should  be  organized, a  National  Bureau  for  Establishing 
Cost  Systems,  the  function  of  which  should  be  to  investigate  the 
accounting  systems  in  vogue  in  the  industries,  and  to  render 
assistance  in  the  establishing  of  standard  cost  accounting. 

During  the  war  startling  facts  were  revealed  in  this  con- 
nection. The  cost,  as  submitted  by.  different  manufacturers, 
on  the  same  specification  were  so  widely  divergent  that  upon 
the  **cost  plus"  basis  the  Government  would  have  been  called 
upon  to  pay  widely  varying  prices  for  the  same  commodity. 
The  need  for  standardization  in  this  connection  is  so  apparent 
that  the  United  States  Chamber  of  Commerce  at  a  recent  con- 
vention passed  a  resolution  favoring  a  system  of  uniform  cost 
accounting  in  each  industry.  This  resolution  had  the  endorse- 
ment of  approximately  3000  men  representing  all  lines  of  com- 
mercial and  industrial  interests,  and  emphasizes  the  growing 
desire  and  tendency  of  industrial  leaders  to  do  away  with  the 
rule  of  guess  and  gamble  and  to  establish  their  industries  upon 
the  science  of  correct  and  adequate  records  and  accounts.  It 
is  only  by  such  means  that  the  present  day  gross  inefficiencies 
will  become  recognized  and  eliminated.    True  advancement  ia 
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industrial  management  and  operation  can  best  come  through 
industrial  cooperation;  it  would  be  a  pity  to  allow  the  fruits  of 
the  cooperation  which  was  established  during  the  war  to  be 
wasted  now  because  of  the  throttling  power  of  the  now  gener- 
aUy  conceded  unwise  legislation  which  was  enacted  some  years 
ago,  namely,  the  so-called  Anti-Trust  Laws. 

The  value  of  industrial  cooperation  was  well  recognized 
and  greatly  encouraged  by  the  Government  during  the  war. 
Without  such  cooperation  the  wonderful  productive  capacity 
of  our  industrial  establishments  could  not  have  been  availed 
of  to  its  fullest  extent.  Through  standardized  conditions, 
standardized  records  and  standardized  accounting,  industries 
can  be  brought  under  intelligent  Government  supervision  and 
control.  It  would  thus  only  be  possible  for  such  cooperation  to 
proceed  and  be  encouraged  without  doing  final  harm  to  the  public. 
In  fact  it  would  lead  to  the  decided  benefit  of  labor  and  of  the 
public  as  well  as  to  capital. 

To  emphasize  the  attitude  of  the  present  day  in  this  con- 
nection, I  will  quote  a  resolution  of  the  United  States  Chamber 
of  Commerce,  recently  issued  by  that  body  which  so  strongly 
represents  our  American  industries. 

^'Resolved:  The  war  has  demonstrated  that  through 
industrial  cooperation  great  economy  may  be  achieved,  waste 
eliminated  and  eflSdency  increased.  The  Nation  should 
not  forget,  but  rather  should  capitalize  these  lessons  by 
adapting  effective  war  practices  to  present  conditions 
through  permitting  reasonable  cooperation  between  imits 
of  industries  under  appropriate  federal  supervision.  The 
conditions  incident  to  the  period  of  readjustment  render 
imperative  that  all  obstacles  to  reasonable  cooperation  be 
immediately  removed  through  appropriate  legislation." 

International  Standardization. 

Standardization  is  the  keynote  to  convenience,  comfort 
and  eflBciency.  We  are  so  accustomed  to  the  use  of  our  funda- 
mental standards,  weights  and  measures,  expression  in  language, 
national  cxirrency,  postage,  etc.,  that  we  do  not  fully  realize 
what  the  establishment  of  such  standards  means  to  us  indi- 
vidually, and  to  our  national  prosperity.    Were  each  state  to 
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have  a  different  language,  a  different  standard  of  weights  and 
measures,  etc.,  we  would  not  now  be  united  into  a  vast  and 
prosperous  country..  There  is  nothing  that  will  promote 
international  trade  cooperation  and  good  fellowship  so  much 
as  would  the  establishment  of  wise  and  mutually  satisfactory 
standards,  some  of  which  may  be  classified  as  follows: 

1.  International  Language, — National  jealousies  would  no 
doubt  prevent  the  adoption  of  any  of  the  existing  languages, 
unless  the  power  of  the  nations  now  using  such  language  should 
become  sufficiently  strong  to  enforce  it.  Germany,  in  her  deep- 
seated  plans  to  rule  the  world,  had  done  all  in  her  power  to 
establish  the  German  language  in  schools  and  colleges  of  many 
lands.  Had  her  plans  succeeded,  the  German  language  would 
no  doubt  have  been  enforced  upon  the  world  as  it  was  in  Alsace- 
Lorraine  after  the  war  of  1870. 

The  English  language  has  long  been  the  prevailing  language 
in  the  world  of  commerce,  and  with  the  now  still  greater  alliance 
of  the  Anglo-Saxon  races  will  no  doubt  be  extended.  The 
English  language  as  a  standard  leaves  much  to  be  desired  when 
compared  with  the  ideal;  simplified  spelling  would  help  mate- 
rially. The  commercial  advantages  which  would  accrue 
temporarily  (one  generation  at  least)  to  the  English  speaking 
people  of  the  earth,  were  the  English  language  to  become  stand- 
ardized, would  be  so  great  that  such  adoption  would  be  sure  to 
be  frowned  upon  by  all  other  nationalities.  This  being  a  fact, 
two  entirely  neutral  languages  have  been  proposed;  these 
proposed  languages  being  purely  artificial,  one  known  as  Volaptik, 
meaning  **world  speech,"  published  in  1879,  and  the  other 
Esperanti,  named  for  its  originator,  proposed  some  years  later. 

The  International  Congress  of  Philosophy,  which  met  in 
Paris  in  1900,  defined  the  following  essentials  with  which  such 
an  artificial  language  must  comply,  namely: 

The  language  shall  serve  the  needs  of  daily  life  and  business 
as  well  as  the  requirements  of  science  and  learning. 

The  language  shall  be  so  simple  that  a  person  possessing  an 
average  common  school  education  can  acquire  it  readily. 

No  doiibt  efforts  will  now  be  renewed  toward  the  establish- 
ment of  a  standard  system  of  expression  for  world-wide  use. 

2.  International   Religion. — Two   hundred   and   sixty-eight 
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religious  sects,  past  and  present,  are  recorded.     About  one- 
third  of  the  population  of  the  globe  are  followers  of  Buddha.  ^ 
Many  Christian  denominations  differ  from  one  another  mainly 
on  interpretation  of  the  Bible. 

During  the  World's  Columbian  Exposition  in  Chicago  in 
1893,  a  Congress  of  Religions  was  held.  It  was  attended  by 
representatives  of  the  Buddhists,  Mohammedans  and  other 
Asiatic  religions,  as  well  as  by  all  Christian  denominations. 
No  effort  was  made  at  that  time  toward  the  establishment  of  a 
Universal  Religion,  but.  the  possibility  of  estabUshing  such  a 
religion  has  been  much  commented  upon  since  that  time,  and 
especially  since  the  beginning  of  the  great  world  conflict,  which  was 
participated  in  mainly  by  the  followers  of  the  Christian  religion, 
each  of  the  contestants  praying  to  the  same  God  for  victory. 

The  Utopian  of  yesterday  is  the  commonplace  of  to-day, 
the  dream  of  to-day  is  the  reality  of  to-morrow.  We  are  prone 
to  forget  that  our  own  short  life-time  is  but  as  a  small  fraction 
of  a  second  in  Eternity  and  we  strive,  in  our  imagination  at 
least,  to  crowd  into  that  small  period  of  one  generation  the 
reforms  for  which  the  world  will  be  ready  for  only  many  genera- 
tions hence. 

These  two  subjects  for  standardization,  that  I  have  just 
discussed,  would  hardly  seem  befitting  in  our  present  highly 
practical  age,  and  especially  before  a  Society  which  deals  only 
with  the  strictly  concrete  subject  of  engineering  materials.  The 
standardization  of  language  and  religion  is  looked  upon  to-day 
as  absolutely  idealistic,  but  I  feel  very  safe  in  predicting  that  in 
some  future  generation  they  will  surely  be  a  reality.  I  will  now 
proceed  with  the  more  concrete  subjects  for  standardization. 

3.  International  System  of  Weights  and  Measures. — All  are 
agreed  that  the  Metric  System  is  ideal.  It  is  in  use  by  every 
civilized  nation  with  the  exception  of  the  United  States  and 
Great  Britain  and  some  of  her  colonial  possessions.  An  asso- 
ciation, having  as  its  object  the  world-wide  adoption  of  the 
Metric  System,  is  in  existence.  This  association,  known  as 
the  Metric  Association,  is  at  the  present  time  taking  advantage 
of  the  world-wide  desire  for  closer  cooperation  by  carrying  on 
a  strong  campaign  for  the  adoption  of  the  Metric  System  in 
England  and  in  the  United  States. 
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The  old  German  Osterling-Hanseatic  League,  which  for 
hundreds  of  years  controlled  the  trade  of  England,  introduced 
the  British  pounds,  both  sterling  and  avoirdupois.  We  fell 
heir  to  these  standards,  which  had  been  forced  upon  the  British, 
through  the  British  possession  of  a  large  part  of  the  United 
States  prior  to  the  Revolutionary  War. 

It  was  James  Watt,  the  eminent  scientist  of  Great  Britain, 
who  invented  a  few  years  after  the  American  Revolution,  the 
decimal  system  of  weights  and  measures  now  embodied  in  the 
Metric  System.  Unfortunately,  we  did  not  adopt  the  Watt 
System  in  the  early  days  of  our  independent  existence,  neither 
did  England  adopt  it  notwithstanding  the  fact  tJiat  it  was  a 
British  invention.  Germany,  however,  soon  after  the  war  of 
1870  did  adopt  it.  Grermany,  during  its  war  with  France,  having 
acquired  a  closer  familiarity  with  the  decimal  system,  was 
brought  to  a  realization  of  its  superiority  over  their  own  system. 
The  Metric  System  is  referred  to  as  the  French  system  because 
of  the  French  unit  (the  meter)  employed. 

To  change  from  one  system  of  weights  and  measures  to 
another  is  no  easy  matter  and  it  is  exceedingly  costly.  The 
advantages,  however,  to  be  gained  are  so  far  reaching  that  the 
loss  occasioned  would  be  soon  wiped  out.  We  are  to-day  suflfer- 
ing  because  of  the  unfortunate  choice  and  adoption  years  ago 
of  a  cumbersome  system.  To  rid  ourselves  of  this  is  analogous 
to  taking  a  large  dose  of  quinine,  bitter  and  disagreeable,  but 
nevertheless  effective,  with  the  patient  better  off  for  having 
taken  it. 

4.  International  Standard  of  Temperature, — How  absurd  is 
our  Fahrenheit  scale,  and  how  confusing  to  have  one  scale  for 
scientific  expression  and  another  for  commercial  usage. 

5.  International  Coinage  System. — Why  not  a  system  of 
coinage,  as  well  as  a  system  of  weights  and  measures,  based  on 
the  principle  of  the  divisibility  by  ten? 

6.  International  Gaging  System, — ^How  perfectly  absurd  are 
the  various  systems  based  upon  numerals  having  no  particular 
significance.  The  only  scientific  manner  in  which  to  express 
gage  thicknesses  for  sheet,  ire,  cable,  etc.,  is  in  the  decimal 
system,  using  preferably  the  metric  unit. 

7.  Miscellaneous   Standards, — In    addition    to    the    above 
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standards,  other  standards  such  as  screw  threads,  electrical 
rating,  power  rating,  etc.,  can  be  internationally  adopted. 
Already  some  progress  in  these  directions  has  been  made  by  the 
cooperation  of  the  British  Standards  Committee  and  the  Ameri- 
can Society  of  Mechanical  Engineers,  American  Institute  of 
Electrical  Engineers,  and  through  other  cooperative  work. 

8.  International  Standards  of  Material, — So  long  ago  as 
1898  there  was  organized  in  Philadelphia  the  American  Section 
of  the  International  Association  for  Testing  Materials,  which 
section  was  later  incorporated  as  our  present  Society,  which 
then  became  afl&liated  with  the  International  Association  for 
Testing  Materials.  Unfortunately,  the  International  Associa- 
tion was  opposed  to  the  formation  of  international  specifications 
for  materials,  and  did  not  encourage  the  organization  of  strong 
national  groups.  It  is  questionable,  if  it  is  practicable  or  desir- 
able, to  revive  the  old  International  Association.  i 

In  this  connection,  at  its  quarterly  meeting  in  April,  your 
Executive  Committee  passed  the  following  resolution: 

"Resolved:  That  the  American  Society  for  Testing 
Materials  looks  with  favor  upon  the  proposition  of  inquir- 
ing diligently  whether  an  International  Society  for  Engineer- 
ing Materials  can  be  formed  to  take  up  and  broaden  the 
work  formerly  done  by  the  International  Association  for 
Testing  Materials. 

"Dr.  H.  M.  Howe,  past-president  of  this  Society,  is 
going  to  Great  Britain  and  France  on  a  number  of  missions 
of  a  similar  general  nature,  and  we  should  be  glad  if  the 
appropriate  engineering  bodies  in  those  and  other  European 
countries  would  discuss  with  him,  as  our  representative,  the 
propriety  of  such  a  step  and  the  means  by  which  it  might 
be  brought  about. 

"We  believe  that  provision  should  be  made  for 
admitting  the  neutral  countries  into  this  organization. 

"We  believe  that  the  work  of  such  an  organization 
should  be  broader  than  was  that  of  the  International 
Association  for  Testing  Materials,  and  that  it  should  cover 
the  development  of  knowledge  of  engineering  materials  and 
stimulate  the  science  of  testing  materials,  leading  to  the 
erection  of  international  specifications  as  standards  of 
reasonableness." 
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9.  International  Standards  of  Testing.— This  is  a  matter 
which  is  of  very  great  importance,  and  would  logically  come 
within  the  scope  of  the  new  International  Society,  if  this  becomes 
a  reality. 

It  is  to  be  hoped  that  through  the  World  War  the  old 
'* sores"  established  upon  the  principle  of  careful  selfishness  will 
have  been  largely  eliminated,  and  through  a  League  of  Nations 
there  shall  be  established  a  permanent  basis  upon  which  humanity 
may  progress  upon  modern  lines,  leaving  behind  them  the  old 
prejudices  and  really  establish  a  brotherhood  of  man,  which 
may  rest  upon  a  permanent  foundation  ha\ing  a  realization 
that  the  human  race  is  after  all  but  one  large  family,  and  that 
national  border  lines  are  but  of  artificial  creation. 

Standardization  Bodies. 

The  work  of  standardization  in  this  country  has  been  more 
or  less  fragmentary.  Such  work  has  been  undertaken  by 
individual  manufacturers,  also  by  individual  consumers,  and  by 
associations  representing  only  producers  and  associations  repre- 
senting only  consumers. 

A  great  deal  of  creditable  work  has  been  done  by  the 
National  Bureau  of  Standards  and  some  work  has  been  under- 
taken by  the  American  Institute  of  Mechanical  Engineers, 
although  the  Constitution  of  the  latter  society  forbids  the 
adoption  of  standards.  This  society,  however,  accepts  its 
standard  committee  reports  and  sets  its  seal  of  approval  upon 
the  committee's  recommendations. 

A  vast  amount  of  work  has  been  done  by  the  Society  of 
Automotive  Engineers  in  the  standardization  of  automobile 
parts  and  recently  in  aircraft  parts.  The  Master  Car  Builders* 
Association  and  the  Master  Mechanics'  Association  have  directed 
their  efforts  largely  to  standardization  of  railroad  rolling  equip- 
ment. The  American  Railway  Engineering  Association  has 
devoted  its  attention  primarily  to  railway  subjects.  The  Ameri- 
can Institute  of  Electrical  Engineers  and  the  Electric  Power 
Club  have  undertaken  much  standardization  work  in  connec- 
tion with  electrical  equipment.  Other  standardization  bodies 
are  at  work  in  various  fields. 
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With  the  object  in  view  of  coordinating  the  standardization 
work  of  these  various  bodies  to  foster  cooperation  between  all 
interested  organizations  and  Government  departments  and  to 
avoid  duplication  of  effort,  during  the  last  year  the  American 
Engineering  Standards  Committee  was  organized.  This  com- 
mittee was  formed  by  joint  action  of  five  national  Engineering 
Societies.  Our  Society,  being  one  of  that  number,  therefore 
became  one  of  the  founder  societies  which  organized  this  com- 
mittee. 

The  work  of  this  committee  had  only  about  begun  when 
action  was  taken  toward  greatly  enlarging  the  size  and  scope  of 
the  committee  as  originally  planned,  arid  proposals  were  set 
forth  and  preliminary  action  taken  to  reorganize  the  committee 
into  an  American  Engineering  Standards  Association  embracing 
the  subject  of  safety  codes,  fire  protection,  etc. 

A  considerable  amount  of  discussion  has  been  taking  place, 
questioning  if  there  is  any  added  advantage  in  having  the  seal 
of  approval  of  this  committee  placed  upon  the  specifications 
presented  to  it.  It  is  this  function  only  which  the  American 
Engineering  Standards  Committee  contemplated  exercising, 
and  this  policy  will  no  doubt  also  prevail  if  the  committee  is 
enlarged  and  organized  as  the  American  Engineering  Standards 
Association.  It  is  quite  a  serious  question  as  to  which  is  the 
better  method:  to  grow  slowly  and  conservatively,  beginning 
with  an  amount  of  work  which  can  be  expected  to  be  handled 
properly  in  a  reasonable  length  of  time,  or  to  immediately  attempt 
to  handle  the  vast  amount  which  has  been  more  lately  con- 
templated and  in  so  doing  incur  the  danger  of  at  once  becoming 
cumbersome  and  top-heavy.  This  is  a  problem  which  will  remain 
for  the  interested  societies  to  pass  their  judgment  upon.  Per- 
sonally and  unofficially,  I  feel  that  there  is  a  real  need  and  a 
real  field  for  such  a  committee  or  association,  and  it  but  remains 
for  the  various  details  as  to  organization,  policy  and  methods  to 
be  worked  out  and  these  should  have  most  careful  consideration. 

I  feel  that  the  seal  of  approval  of  such  a  committee  or 
association  would  give  great  weight  and  added  recognition  to  a 
specification.  I  believe,  however,  that  it  would  be  a  decided 
mistake  for  such  a  body  to  attempt  to  pass  upon  the  substance 
of  a  specification,  or  to  choose  between  two  conflicting  specifica- 
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tions  covering  the  same  subject  which  may  be  presented  by  two 
distinct  standardizing  bodies.  No  such  specification  should 
have  the  seal  of  approval  imless  the  specification  representing 
the  joint  action  of  such  bodies  be  presented.  All  such  standards, 
when  finally  adopted  as  American  Standards,  should  be  ever 
open  for  revision,  otherwise  practice  will  become  crystallized. 

National  engineering  bodies  are  in  operation  in  England, 
Canada,  France  and  Holland,  and  it  can  be  confidently  pre- 
dicted that  such  bodies  will  be  organized  in  other  countries  in 
the  near  future.  Because  of  our  present  excellent  and  rapid 
means  of  communication,  all  the  countries  of  the  world  ai:e  being 
brought  in  much  closer  relationship  than  ever  before  and  in 
the  immediate  future  there  will  begin  an  era  of  intermingling 
of  the  peoples  of  the  various  nations  of  the  earth  to  a  far  greater 
extent  than  ever  before,  and  it  is  therefore  reasonable  to  assume 
that  before  many  years  have  elapsed  the  needs  of  the  world 
will  demand  international  standardization  to  an  ever  increasing 
extent. 
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PublicaHons. — ^The  regular  publications  issued  last  year  are 
the  largest  in  volume  ever  published  in  the  history  of  the  Sodety. 
A  comparative  statement  as  to  the  volume  of  regular  publica- 
tions during  the  past  three  years  is  exhibited  in  the  following: 

1916-17  1917-18  1918-19 

Pagbs.  Packs.  Pack. 

Proceedings 1114  1550  1244 

Book  of  A.S.T.M.  Standards 752         908 

Membership  Pamphlet 229  251          297 

Pamphlet  of  4  new  A.S.T.M.  Standards 

adopted  in  1917 41  .... 

Total 2095         1842        2449 

In  pursuance  of  action  taken  at  the  last  annual  meeting 
the  Book  of  A.S.T.M.  Standards  is  now  issued  triennially.  The 
1918  edition  (908  pp.)  contains  the  128  standards  adopted  by  the 
Society.  Such  proposed  new  standards  as  may  be  adopted  by 
letter  ballot  following  the  annual  meeting  will  be  issued  in  a 
separate  pamphlet  of  which  every  member  will  receive  a  copy. 

In  addition  to  the  ^'regular  publications"  the  Sodety 
has  again  published  during  the  past  year,  in  accordance  with  the 
policy  adopted  in  1917,  a  Book  of  A.S.T.M.  Tentative  Standards 
(298  pp.).  The  49  Tentative  Standards  of  the  Society  which 
appear  in  Part  I  of  the  Proceedings  are  published  in  this  separate 
volume,  which  is  placed  on  sale  for  the  convenience  of  those 
desiring  the  tentative  standards  in  a  single  book. 

Thirteen  circulars  to  members  aggregating  54  pages  have 
also  been  issued  during  the  past  year. 

Membership. — ^The  membership  at  the  last  annual  meeting 
was  2261.  Since  then  391  applications  for  membership  have 
been  approved  as  compared  with  269  during  the  previous  year. 
The  losses  by  death  niunber  25,  namely: 

Charles  Roy  Adams November  17,  1918 

Bemt  Berger .January  16,  1919 

Owen  Brainard April  2,  1919 
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R.  B.  Camahan June  23,  1918 

C.  C.  Crailie June  17,  1918 

John  Sterling  Deans December  16,  1918 

James  Douglas June  25,  1918 

Roy  O.  Fitch October  13,  1918 

Arly  L.  Hedrick March  5,  1919 

Isidore  Jaros May  2,  1918 

Joseph  E.  Johnson,  Jr April  4,  1919 

William  Kent September  18,  1918 

F.  S.  Leisenring October  23,  1918 

Thompson  Lothrop October  12,  1918 

Edgar  Marburg June  27,  1918 

A.  P.  Mills October  20,  1918 

John  C.  Mims May  19,  1918 

Benjamin  Ogden August  20,  1918 

William  R.  Orr April  26,  1919 

Logan  Waller  Page December  9,  1918 

W.  B.  Reinke November  1,  1918 

J.  D.  Sinkinson July  14,  1918 

Raymond  W.  Smyth September  27,  1918 

L.  A.  Waterbury June  15,  1918 

Carrol  Nathan  Whitney October  8,  1918 

The  nimiber  of  resignations  is  96  and  50  members  have  been 
dropped  for  non-payment  of  dues,  the  former  being  6  less  and 
the  latter  13  less  than  for  the  previous  year.  The  total  losses  for 
the  year  from  all  causes  number  171,  and  the  net  increase  in 
membership  for  the  year  is  220,  as  compared  with  93  for  the 
previous  year,  and  with  an  average  net  annual  increase  of  137 
for  the  preceding  five  years. 

The  Society  is  indeed  to  be  congratulated  upon  this  very 
substantial  increase  in  membership  during  the  past  year,  which 
it  will  be  noted  is  in  the  ratio  of  approximately  5  to  2  compared 
with  that  for  the  previous  year.  Better  evidence  of  the  standing 
of  the  Society  and  of  the  appeal  which  its  work  makes  to  engi- 
neers and  others  interested  in  the  broad  subject  of  the  materials 
of  engineering  could  hardly  be  desired. 

The  total  membership  of  the  Society  is  now  2481,  of  whom 
261  are  Junior  Members. 
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Standing  Committees, — ^The  activities  of  the  standing  com- 
mittees during  the  past  year  have  been  most  gratifying.  Several 
compxittees  whose  members  were  nearly  all  engaged  'in  war 
activities  have  found  it  possible  since  'the  ,taraMstice  Jto  do  a 
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NoTB. — ^The  initial  curve  for  publications  (1898-1902)  refers  to  the  pub- 
lications of  the  American  Section  of  the  International  Association  for 
Testing  Materials.  The  marked  drop  for  1912  in  the  "publications"  and 
"members  in  attendance  at  annual  meetings"  curves  is  due  to  the  fact  that 
the  Sixth  Congress  of  the  International  Association  was  held  in  New  York 
in  September,  1912,  and  that  the  activities  of  the  American  Society  for  that 
year  were  accordingly  restricted  to  committee  reports  and  administrative 
business.  The  drop  of  the  "publications"  curve  in  1917  is  explained  by  the 
fact  that  the  Book  of  A.S.T.M.  Standards  was  not  published  that  year. 
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considerable  amount  of  work,  and  it  may  confidently  be  antici- 
pated that  with  the  return  of  normal  conditions  each  committee 
in  the  Society  will  be  able  to  turn  its  attention  more  actively 
than  ever  to  the  many  important  problems  confronting  it. 

The  volume  and  importance  of  the  activities  of  the  com- 
mittees is  evident  from  a  summary  given  later  in  this  report  of 
the  recommendations  of  the  committees  afifecting  standards. 
Among  these  will  be  foimd  Specifications  and  Analyses  covering 
several  of  the  important  Non-Ferrous  Metals  and  Alloys; 
Specifications  for  Building  Brick;  Methods  for  Chemical  Analysis 
of  Lime;  Methods  for  Tests  of  Refractories;  Specifications  for 
Gypsum  and  Gypsimi  Products,  including  Methods  of  Tests; 
Tests  for  Viscosity  of  Lubricants;  Specifications  for  certain 
Road  Materials;  Specifications  for  Rubber  Products,  etc. 

During  the  past  year  Committee  E-7  on  Classification  of 
Technical  Literature  Concerning  Materials  has  been  discontinued 
pending  the  p>ossible  renewal,  on  return  of  normal  conditions,  of 
the  activities  of  the  Joint  Committee  on  the  Classification  of 
Technical  Literature,  formed  in  1915  of  representatives  from  a 
considerable  number  of  engineering  and  technical  associations. 

Committee  C-7  on  Lime  was  reorganized  in  the  fall  of 
1918  and  has  since  been  very  actively  at  work. 

The  reorganization  of  Committee  C-IO  on  Hollow  Building 
Tile,  announced  last  year  as  under  consideration  by  the  Execu- 
tive Committee,  will,  it  is  hoped,  be  shortly  effected. 

One  new  committee  has  been  created  to  be  known  as  Com- 
mittee A-8  on  Magnetic  Analysis.  As  a  most  effective  means 
of  inaugurating  the  work  of  this  committee,  a  Topical  Discussion 
on  Magnetic  Analysis  has  been  arranged  for  the  present  meeting 
in  which  a  number  of  members  of  the  committee  will  participate. 

Recommendations  of  Standing  Committees  Affecting  Standards. 
— The  recommendations  of  the  standing  committees  affecting 
standards  are  presented  below  in  summarized  form  for  con- 
venience in  obtaining  a  general  oversight  of  the  activities  of  the 
committees  for  the  past  year. 

I.  Proposed  Revisions  in  Standards  Recommended 
AS  Tentative. 

Recommended  by  Committee  A-1  on  Steel: 

For  Open-hearth  Steel  Girder  and  High  Tee  Rails  (A  2-12). 
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Recommended  by  CommiUee  AS  on  WrougM  Iron: 
For  Engine-Bolt  Iron  (A  40-18). 

Recommended  by  Committee  D-4  on  Road  Materials: 

For  Loss  on  Heating  of  Oil  and  Asphaltic  Compounds 
(D  6-16)- 

Recommended  by  Committee  D-11  on  Rubber  Products: 

For  2f-in.  Cotton  Rubber-Lined  Fire  Hose  for  Pr'vate 
Department  Use  (D  14-15); 

For  2i,  3  and  3i-in.  Double-Jacketed  Cotton  Rubber- 
Lined  Hose  for  Public  Fire  Department  Use  (D  26-18). 

11.    Tentative  Standards  Recommendei)  foii  Adoption 
AS  Standard. 

Recommended  by  Committee  A -7  on  Malleable  Castings: 
For  Malleable  Castings  (A  75-18  T). 

Recommended  by  Committee  B'2  on  Non-Ferrous  Metals  and  Alloys: 

For  Cartridge  Brass  (B  19-18  T); 

For  Cartridge  Brass  Disks  (B  20-18  T); 

For  Naval  Brass  Rods  for  Structural  Purposes  (B  21-18  T) ; 

Methods   for   Chemical   Analysis   of   Manganese   Bronze 

(B  27-18  T); 
Methods  for  Chemical  Analysis  of  Gun  Metal  (B  28-18  T). 

Recommended  by  Committee  C'4.  on  Clay  and  Cement  Sewer  Pipe: 
Recommended  Practice  for  Laying  Sewer  Pipe  (C  12-17  T). 

Recommended  by  CommiUee  D-1  on  Preservative  Coatings: 

Test  for  Flash  Point  of  Volatile  Paint  Thinners  (D  28-18  T), 
as  revised. 

Recommended  by  Committee  0-4  on  Road  Materials: 

Tests  for  Determination  of  Apparent  Specific  Gravity  of 
Sand,  Stone  and  Slag  Screenings  and  Other  Fine  Non- 
Bituminous  Highway  Materials  (D  55-18  T); 

Method  for  Determination  of  Softening  Point  of  Bituminous 
Materials  other  than  Tar  Products  (D  36-16  T),  as 
revised. 
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in.    Proposed  New  Tentative  Standards. 
Recommended  by  Committee  A-l  on  Steel: 
For  Plates  for  Forge  Welding. 

Recommended  by  Committee  A'2  on  Wrought  Iron: 
For  Extra  Refined  Wrought-Iron  Bars. 

Recommended  by  Committee  B-1  on  Copper  Wire: 

For  Tinned  Soft  or  Annealed  Copper  Wire  for  Rubber 
Insulation. 

Recommended  by  Committee  3-2  on  N on-Ferrous  Metals  and  A  Uoys: 
For  Brass  Ingot  Metal  for  Sand  Castings; 
For  Bronze  Bearing  Metal  in  Ingot  Form; 
For  Lead; 
For  Solder  Metal; 

Method  for  Battery  Assay  of  Copper; 
Method  for  Chemical  Analysis  of  Pig  Lead. 

Recommended  by  Committee  C-S  on  Brick: 
For  Building  Brick. 

Recommended  by  Committee  C-7  on  Lime: 

Methods  for  Chemical  Analysis  of  Limestone,  Lime  and 
Hydrated  Lime. 

Recommended  by  Committee  C-8  on  Refractories: 

Test  for  Determination  of  Softening  Point  of  Fire  Clay 

Brick; 
Definitions  for  Clay  Refractories. 

Recommended  by  Committee  C-11  on  Gypsum: 
For  Gypsum; 
For  Calcined  Gypsum; 
For  Gypsum  Plasters; 
Method  of  Tests  for  Gypsum  and  Gypsum  Products. 

Recommended  by  Committee  D'2  on  Lubricants: 
Test  for  Viscosity  of  Lubricants. 

Recommended  by  Committee  D-S  on  Methods  of  Sampling  and 
Analysis  of  Coal: 
Methods  for  Determination  of  Fusibility  of  Coal  Ash. 
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Recommended  by  Committee  D-4  on  Road  Materials: 

Method  for  Determination  of  Softening  Point  of  Tar  Pro- 
ducts (Cube-in-Water  Method) ; 

For  Materials  for  Cement  Grout  Filler  for  Brick  and  Stone 
Block  Pavement; 

For  Materials  for  Cement  Mortar  Bed  for  Brick,  Stone 
Block  and  Wood  Block  Pavement; 

For  Block  for  Granite  Block  Pavement. 

Recommended  by  Committee  D-ll  on  Rubber  Products: 
For  Rubber  Hose  for  Use  with  Pneumatic  Tools; 
For  Adhesive  Insulating  Tape. 

IV.    Proposed  Revisions  in  Tentative  Standards 
TO  BE  Continued  as  Tentative. 

Recommended  by  Committee  B-i8  on  Non-Ferrous  Metals  and  Alloys: 
For  Aluminum  Ingots  (B  24r-18  T); 
For  Aluminum  Sheet  (B  25-18  T); 
For  Light  Aluminum  Casting  Alloys  (B  26-18  T) 

Recommended  by  Committee  C-7  on  Lime: 

For  Masons'  Hydrated  Lime  (C  6^17  T). 

Recommended  by  Committee  C-8  on  Refractories: 

Test  for  Slagging  Action  of  Refractory  Materials  (C  17- 
17  T). 

Recommended  by  Committee  D-ll  on  Rubber  Products: 

For  Rubber  Belting  for  Power  Transmission  (D  53-18  T). 

Recommended  by  Committee  E-4  on  Magnification  Scales  for 
Micrographs: 
Definitions  and  Rules  Governing  the  Preparation  of  Micro- 
graphs of  Metals  and  Alloys  (E  2-18  T). 

Finances. — ^The  finances  of  the  Society,  as  may  be  seen 
from  the  following  report  of  the  auditors  for  the  fiscal  year 
January  1,  1918,  to  December  31,  1918,  are  in  a  favorable  con- 
dition. From  the  comparison  of  the  financial  condition  at  the 
dose  of  the  five  preceding  fiscal  years  it  will  be  seen  that  the 
surplus  was  increased  diuing  1918  from  $11,955.53  to  $14,284.04, 
or  an  increase  of  $2,328.51. 
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Report  of  Auditors  for  the  Fiscal  Year  January  1, 
1918,  TO  December  31,  1918. 

JOHN  HEINS  and  CO. 

public  accountants  and  auditors. 

Philadelphia,  January  6,   1919. 

American  Society  for  Testing  Materials, 
Mr.  C.  L.  Warwick,  Assistant  Secretary , 
Philadelphia,  Pa. 
Dear  Sirs: 

We  respectfully  report  that  we  have  made  an  audit  and  examination  of 
the  books  and  accounts  of  yotu*  Society  for  the  six  months  ended  December  31, 
1918;  having  previously  made  a  similar  audit  and  report  for  the  preceding 
six  months  ended  June  30,  1918,  and  at  both  audits  found  the  accounts  to 
be  correct,  and  to  be  in  their  usual  excellent  condition. 

We  submit  balance  sheet  as  of  December  31,  1918,  as  also  a  statement 
of  cash  receipts  and  disbursements  for  the  twelve  months  then  ended. 

Respectfully  submitted, 

(Signed)    John  Hbins  and  Co. 

BALANCE  SHEET  DECEMBER  31,  1918. 

Assets. 

Cash $7,164.93 

Investment— $5000,  4J  per  cent  U.  S.  Liberty  bonds.      4,880.63 
Accotmts  Receivable: 

Other  than  Members $1,347.15 

Members  for  Publications 142 .  80 

Members  for  1918  Dues 1,080.00 

2,569.95  ' 

$14,615.51 

Liabilities. 

Accotmts  Payable none 

Members  dues  paid  in  advance $327. 97  i 

Members  binding  paid  in  advance 3.50 

Life  Membership $1,300.00  ! 

Surplus '. ..    12,984.04  j 

14,284.04 

$14,615.51 


Note. — ^The  stock  of  back  publications  and  the  office  furniture  are  not 
appraised  or  included  in  this  statement. 
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MISCELLANEOUS  FUNDS. 

In  addition  to  the  above  cash  the  Secretary-Treasurer's  office  has  on 
hand  the  following  Funds: 

Committee  A-5  on  Corrosion  of  Iron  and  Steel $  1 26 .  01 

Committee  C-1  on  Cement 4,841 .  79 

Committee  C-9  on  Concrete  and  Concrete  Aggregates.        609. 19 
Committee  C-10  on  Hollow  Building  Tile 182.93 

Total,  Conmiittee  Funds $5,759.92 

Edgar  Marburg  Memorial  Scholarship  Fimd $1,237.52 

receipts  and  disbursements, 
january  1  to  december  31,  1918. 

Cash  on  ha:nd  January  1,  1918 $9,584.82 

Rbcbipts. 

Current  dues $31,039.85 

Past  dues 518.05 

Advance  dues 327 .  97 

$31,885.87 

Binding  (Members) 439. 50 

Sale  of  Publications: 

Separate  standards $630. 88 

Book  of  Standards,  Proceedings,  etc. .      5,508. 12 

6,139.00 

Sale  of  right  to  reprint  standards 850.00 

Authors*  reprints 133.84 

Sale  of  Certificates  of  Membership 31 .50 

Interest  on  deposits ._. 495 .  25 

Dues  of  members  in  military  service  refunded 82 .  50 

Miscellaneous 44.40 

Totalreceipts 40,101.86 

$49,686.68 

DiSBURSEMBNTS. 

Publications $21,714.48 

Salaries:  Secretary-Treasurer $2,700.00 

Assistant  Secretary 2,150.00 

Regular  clerical 4,064.00 

Extra  clerical 956.00 

9,870.00 
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Disbursements    (Continued). 

Investment — $5000,  4i  per  cent  U.  S.  Liberty  bonds, 

Fourth  Issue $4,880. 63 

Expenses,   Delegate  to  International  Aircraft  Con- 
ference, London 1,865 .  03 

Ameri'^an  Exigineering  Standards  Committee 200 .  00 

Expenses,  Standing  Committees 692. 55 

Expenses,  Nominating  Committee 134 .  32 

Traveling  expenses,  Executive  Committee 256.60 

Expenses,  Secretary-Treasurer's  office 870.69 

Postage  and  expressage,  Secretary-Treasurer's  office . . .  724 .  82 

Rent  and  Insurance,  Storage  room 220. 50 

Auditing  accounts 1 10.00 

Engrossing  certificates  of  membership 20. 25 

Stenographer,  annual  meeting 200.00 

Net  expenses,  annual  meeting 608.28 

Refund  of  excess  remittances '. 150. 10 

Miscellaneous 3 .  50 

Total  disbursements $42,521 .75 

Cash  on  hand,  December  31, 1918 $7,164.93 


Financial  Condition  at  Close  op  Fiscal  Years  1914-1918,  Inclusive. 


A«eta. 

Liabilities. 

Deficit  or  Surplw. 

FkealYMT. 

Caih 
Balanee. 

iDvest- 

IMDt. 

Aecounto 

Rceeivm- 

ble. 

Total. 

Aocouiits 
Payable. 

Deficit.- 

Surphia.* 

1914 

43.67 

103.64 

846.78 

9684.82 

7164.93 

4  880.68 

1044.74 
1481.80 
? 505.24 
2M1.71 
2569.96 

1088.31 
1686.34 
3141.07 
12186.63 
14  615.61 

6421.27 
7  99^.3'' 
300. 93& 
231.00& 
331.476 

5  332.96 
6407.03 

1916 

1916 

3140.09 

1917 

11966.63 

1918 

14  284.04 

8818. 


«  This  deficit  inoludei  a  reaerve  for  uncollected  membership  dues  for  the  respeetire  years  of  $766  and 


6  iThese  suns  represent  dues  paid  in  advance  and  do  not  include  any  unpaid  bUls. 
«  These  items  inehide  $1300.00  on  aeeount  of  Life  Memberships. 
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Receipts  from  Sales  of  Publications, — The  receipts  from  the 
sales  of  publications,  $6139.00,  are  the  largest  ever  reported 
and  exceed  the  returns  from  this  source  last  year  by  $555.59. 
The  uniform  increase  in  annual  revenue  from  the  sales  of  its 
publications  is  a  gratifying  barometer  of  the  standing  the  Society 
has  attained. 

The  receipts  from  the  sales  for  one  year  of  rights  to  reprint 
certain  standards  of  the  Society  were  as  follows: 

Carnegie  Steel  Company $250. 00 

Portland  Cement  Association 250. 00 

Southern  Pine  Association i . .  250. 00 

National  Tube  Company 100. 00 

Totaf $850.00 

Inventory  of  Publications  in  Stock, — In  the  foregoing  finan- 
cial analysis  no  account  has  been  taken  of  the  assets  of  the 
Society  in  the  form  of  publications  in  stock.  The  inventory 
of  the  Proceedings  on  May  15,  1919,  is  as  follows: 

VOLUMK.  CoriBs. 

XV,  Part  II 344 

XVI,  Parti 349 

XVI,  Part  II 353 

XVII,  Part  1 240 

XVII,  Part  II 231 

XVIII,  Parti 301 

XVIII,  Part  II 337 

Total 7449 

The  stock  of  publications  in  general  may  be  summarized 
follows: 

NuuBBR  or 
Copies. 

Proceedings 7449 

1918  Book  of  A.S.T.M.  Standards 1060 

Index  (Vols.  I-XII  ind.) 725 

Reports  of  Committee  D-1  (1903-1914  ind.) 358 


JLUMX. 

COPIBS. 

VOLUMB.                COPIl 

I 

...     0 

IX 508 

11.... 

. . . 106 

X 428 

III... 

...     0 

XI 385 

IV.... 

. . . 129 

XII 125 

V 

...302 

XIII... ...... 449 

VI.... 

...638 

XIV,  Part  I..  553 

VII... 

...369 

XIV,  Part  11.545 

VIII.. 

...381 

XV,  Part  I..  376 
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Proposed  Amendment  of  the  By-Laws. — ^The  Executive  Com- 
mittee recommends  the  following  changes  in  the  by-laws: 

Article  I. — Members  and  Their  Election. 
Section  S:  Amend  this  section  to  read  as  follows,  by  omitting 
the  words  in  brackets  and  adding  the  words  in  italics: 

"A  Junior  Member  shall  be  a  person  less  than  [thirtyl 
twenty-seven  yeaixs  of  age  on  the  date  of  his  admission,  proposed 
by  two  members  and  elected  by  the  Executive  Committee. 

"A  Junior  Member  shall  have  the  same  rights  and 
privileges  as  a  Member,  except  that  he  shall  not  be  eligible 
for  office,  and  his  status  shall  be  changed  from  that  of 
Junior  Member  to  Member  at  the  beginning  of  the  fiscal 
year  next  succeeding  the  date  on  which  he  attains  the  age 
of  [thirty]  twenty-seven  years;  provided  that  a  Junior  Member 
holding  membership  at  the  date  of  adoption  of  this  Section 
shall  be  continued  under  that  status  until  the  beginning 
of  the  fiscal  year  next  siACceeding  the  date  on  which  he  attains 
the  age  of  thirty  years.^* 

Article  II. — Officers  and  Their  Election. 
Section  6:  Amend  the  first  sentence  in  this  section  as  follows, 
by  omitting  the  words  in  brackets  and  adding  the  words  in  italics: 

"The  Secretary-Treasurer  shall  be  elected  annually  by 
the  Executive  Committee  at  th/s  first  [meeting  following  the 
annoimcement  of  elections.]  quarterly  meeting  following  the 
Annual  Meeting  of  the  Society.'' 

In  explanation  of  the  proposed  amendment  by  which  the 
age.  limit  of  Junior  Members  is  changed  from  thirty  to  twenty- 
seven  years,  the  Executive  Committee  desires  to  state  that 
Junior  Members  at  dues  of  $7.50  per  annum  are  carried  at  a 
very  considerable  financial  loss  to  the  Society,  and  it  seemed 
desirable  to  minimize  this  loss  as  much  as  possible  without, 
however,  barring  the  advantages  of  membership  in  the  Society 
to  younger  engineers  to  whom  the  full  membership  dues  might  be 
somewhat  of  a  burden.  It  is  believed  that  at  the  age  of  twenty- 
seven  years,  members  of  the  Society  are  on  the  whole  well  able 
and  willing  to  be  advanced  to  the  full  status  of  Member  and  to 
pay  the  corresponding  dues  of  $15.00. 
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It  will  be  noted  that  the  proposed  amendment  is  not  to 
apply  to  present  Junior  Members  of  the  Society,  who  joined 
the  Society  with  the  understanding  that  they  would  be  continued 
as  such  until  they  reached  thirty  years  of  age. 

American  Engineering  Standards  Committee. — In  a  Circular 
to  Members  issued  in  December,  1918,  the  Executive  Committee 
announced  to  the  membership  that  in  pursuance  of  the  favorable 
vote  of  the  Society  on  the  following  resolution  proposed  at  the 
last  annual  meeting: 

^^ Resolved,  That  the  American  Society  for  Testing 
Materials  approves  the  scheme  of  organization  of  the  pro- 
posed American  Engineering  Standards  Committee,  as  out- 
lined in  the  Constitution  and  Rules  of  Procedure  submitted, 
and  agrees  to  participate  as  a  founder,  as  recommended  by 
the  Executive  Committee.", 

it  had  joined  with  the  four  Founder  Societies  in  organizing  the 
Standards  Committee  in  October,  1918,  and  had  appointed  the 
following  three  representatives:  Past-President  A.  A.  Stevenson, 
Past-President  A.  W.  Gibbs,  and  Mr.  J.  A.  Capp. 

In  a  later  Circular  issued  in  March,  1919,  the  Executive 
Committee  advised  the  members  of  progress  which  had  been 
made  in  the  work  of  the  Standards  Committee  since  its  organiza- 
tion, calling  attention  to  the  fact  that  two  A.S.T.M.  Standards, 
namely,  Standard  Specifications  and  Tests  for  Portland  Cement 
(C  9-17)  and  Standard  Specifications  for  Fire  Tests  for  Materials 
of  Construction  (C  19-18) — selected  for  the  wide  cooperation 
which  was  had  in  their  preparation  —  had  been  adopted  by  the 
committee  as  "Tentative  Standards"  with  a  view  finally  of 
their  adoption  as  "American  Standards,"  and  that  other  stand- 
ards of  the  Society  were  xmder  consideration. 

An  important  recommendation  has  been  made  by  the 
Standards  Committee  to  the  member  societies,  namely,  the 
desirability  of  publishing  units  of  measurement  in  American 
Standards  in  both  English  and  metric  units.  The  Executive 
Committee  has  referred  .this  recommendation  to  Committee  E-5 
on  Standing  Committees. 

In  the  meantime  the  activities  of  the  Standards  Committee 
have  been  virtually  suspended  to  afford  opportunity  for  the 
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consideration  of  important  and  far-reaching  revisions  in  its 
Constitution  providing  means  for  admitting  other  technical 
bodies  and  government,  state  and  municipal  departments  to 
direct  representation  on  the  Committee,  in  order  better  to 
secure  their  cooperation  in  carrying  on  its  work.  The  proposed 
revised  Constitution  was  adopted  by  the  Standards  Committee 
on  May  17,  1919,  and  has  only  recently  been  referred  to  the 
governing  boards  of  the  member  societies  for  approval.  These 
proposed  revisions  materially  alter  the  methods  of  organization 
of  the  Standards  Coramittee  and  they  will  receive  the  careful 
consideration  of  the  Executive  Committee  at  its  next  meeting, 
which  will  be  held  during  the  annual  meeting  on  the  afternoon 
of  Wednesday,  June  26. 

Editorial  comments  have  appeared  in  the  technical  press 
relating  to  the  activities  of  the  Standards  Committee,  and  in 
one  instance  pointing  out  the  vital  relation  which  those  activities 
bear  to  the  work  of  this  Society.  While  the  Executive  Com- 
mittee has  taken  careful  note  of  the  comments  referred  to,  it 
has  been  considered  best  to  defer  any  expression  of  opinion 
pending  the  consideration  at  its  next  meeting  of  the  whole 
question  of  the  reorganization  of  the  Standards  Committee. 

Engineering  Council, — ^As  announced  in  a  Circular  to  Mem- 
bers issued  in  March,  1919,  the  Executive  Committee  has 
accepted  an  invitation  extended  by  the  United  Engineering 
Society  to  become  a  member  of  Engineering  Council,  which  is 
an  organization  of  national  technical  societies  of  America  created 
under  the  auspices  of  the  United  Engineering  Society  "to  provide 
for  consideration  of  matters  of  common  concern  to  Engineers 
as  well  as  those  of  public  welfare  in  which  the  Profession  is 
interested,  in  order  that  united  action  may  be  made  possible." 

At  present  the  member  societies  of  Engineering  Council  are 
the  four  Founder  Societies  and  the  A.  S.  T.  M.  The  Society,  in 
proportion  to  its  present  membership,  is  entitled  to  one  repre- 
sentative in  Council,  and  the  annual  dues  for  one  representative 
are  $800.  The  representative  of  the  Society  on  Engineering 
Coimdl  is  Mr.  Albert  Ladd  Colby. 

One  of  the  most  important  activities  of  Engineering  Council 
is  the  maintenance  of  a  National  Service  Committee  with  head- 
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quarters  in  the  national  capitol.     The  purposes  of  this  com- 
mittee are  briefly: 

"1.  To  discover  public  services  which  may  best  be  per- 
formed by  engineering  societies,  and,  when  desired,  to  oflfer 
the  proper  men  for  such  services. 

**2.  To  speak  authoritatively  for  Engineering  Council 
before  committees  of  Congress  and  departments  of  Govern- 
ment on  all  public  questions  of  common  interest  to  en- 
gineers, within  such  limitations  as  Council  may  set  from 
•    time  to  time. 

"3.  To  give  promptly,  wide  circulation  among  engineers 
of  authentic  information  regarding  pending  legislation  and 
executive  actions  which  may  affect  the  interests  of  engineers 
in  any  way. 

"4.  To  gather  opinions  of  engineers  on  these  matters." 

The  chairman  of  the  National  Service  Committee,  Mr. 
M.  O.  Leighton,  will  address  the  Society  at  the  opening  session 
of  the  annual  meeting  on  the  activities  of  the  committee.  Im- 
portant among  these  is  the  conference  of  engineering  and  related 
organizations  which  was  held  under  its  auspices  in  Chicago 
during  the  latter  part  of  April  for  the  purpose  of  considering 
the  desirability  of  advocating  the  creation  of  a  National  Depart- 
ment of  Public  Works,  as  announced  in  a  Circular  to  Members 
issued  in  May. 

Joint  Activities  with  Other  Societies. 

The  constantly  growing  activities  of  the  Society  have 
resulted  during  the  past  year  in  cooperation  with  a  number  of 
other  technical  and  scientific  societies.  The  spirit  of  helpfxd 
cooperation  among  societies  is  being  increasingly  manifested  in 
the  consideration  of  engineering  and  industrial  questions,  and 
the  Executive  Committee  has  constantly  endeavored  to  co- 
operate in  every  practicable  way  in  the  consideration  of  ques- 
tions which  fall  within  the  field  of  activities  of  the  Society. 
The  importance  of  this  cooperative  work  justifies,  it  is  believed, 
the  somewhat  detailed  statements  which  follow. 

National  Research  Council. — In  pursuance  of  an  invitation 
extended  by  the  National  Reseaxdi  Council,  Past-President 
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A.  A.  Stevenson  has  been  appointed  to  represent  the  Society 
on  the  Engineering  Division  of  the  CouncQ.  In  so  far  as  the 
work  of  the  Engineering  Division  relates  to  the  preparation  of 
engineering  standards,  it  is  believed  that  the  Society  can  render 
important  services  in  the  coordination  of  its  activities  with 
those  of  the  Engineering  Division. 

American  Concrete  Pipe  Association. — ^The  Executive  Com- 
mittee has  appointed  Mr.  H.  T.  Shelley  to  represent  the  Society 
on  the  joint  committee  which  has  been  formed  by  the  American 
Concrete  Pipe  Association  to  consider  specifications  for  Con- 
crete Culvert  Pipe.  Other  technical  bodies  represented  on  the 
joint  committee  are  the  American  Concrete  Institute,  American 
Railway  Engineering  Association,  American  Society  of  Civil 
Engineers  and  American  Association  of  State  Highway  Officials. 

American  Welding  Society. — The  members  have  doubtless 
noticed  the  announcement  in  the  technical  press  of  the  organiza- 
tion of  the  American  Welding  Society  to  take  over  the  activities 
of  the  Welding  Committee  of  the  American  Institute  of  Elec- 
trical Engineers,  following  the  withdrawal  of  financial  support 
for  the  activities  of  that  committee  by  the  Emergency  Fleet 
Corporation.  With  a  view  of  directing  cooperative  research 
work  and  standardization  in  the  field  of  welding,  the  American 
Bureau  of  Welding  has  been  formed,  consisting  of  the  Board  of 
Direction  of  the  American  Welding  Society,  which  Society  in 
effect  will  finance  research  work,  and  representatives  of  national 
technical  societies  and  Government  departments  interested  in 
the  problem.  The  Society  has  accepted  an  invitation  to  be  repre- 
sented on  the  Bureau  of  Welding,  and  has  appointed  as  its  repre- 
sentative Mr.  F.  M.  Farmer,  who  has  long  been  active  in  the 
study  of  welding  problems. 

American  Railway  Engineering  Association. — ^Upon  an  in- 
vitation from  the  American  Railway  Engineering  Association, 
the  Society  through  its  Committee  A-1  on  Steel  is  cooperating 
with  the  A.  R.  E.  A.  Track  Committee  in  the  consideration  of 
specifications  for  such  track  accessories  as  Splice  Bars,  Tie 
Plates,  Track  Bolts,  etc.  It  is  hoped  that  this  cooperative  work 
will  result  in  the  adoption  by  the  two  organizations  of  single 
standards  of  quality  for  these  products. 

Committee  A-1  on  Steel  has  announced  its  intention  to 
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give  careful  consideration  during  the  coming  year  to  the  revision 
of  the  A.S.T.M.  Specifications  for  Carbon-Steel  Rails.  The 
Rail  Committee  of  the  A.  R.  E.  A.  has  similarly  announced 
that  it  has  under  consideration  the  revision  of  A.  R.  E.  A.  rail 
specifications,  and  it  has  accordingly  seemed  most  opportune 
for  this  important  question  to  be  jointly  considered  by  the 
two  organizations.  The  Executive  Committee  has  therefore 
suggested  to  the  American  Railway  Engineering  Association  its 
desire  to  cooperate  in  the  revision  of  the  rail  specifications,  and 
it  is  hoped  that  this  extension  of  the  cooperative  work  already 
instituted  may  be  consummated  during  the  coming  year. 

Specifications  far  Reinforced  Concrete. — In  its  annual  report 
last  year  the  Executive  Committee  announced  that  it  had  been 
requested  by  Committee  C-2  on  Reinforced  Concrete  to  invite 
certain  other  societies  to  cooperate  with  this  Society  in  the 
preparation  of  Standard  Specifications  for  Reinforced  Concrete, 
and  that  it  had  determined  to  defer  action  on  this  request  until 
it  was  prepared  to  adopt  a  definite  policy  on  the  general  subject 
of  the  formation  of  joint  committees  with  other  societies,  to 
which  more  detailed  reference  is  made  later  in  this  report. 
While  the  time  does  not  yet  seem  opportune  for  the  Executive 
Committee  to  recommend  definite  regulations  governing  co- 
operative work,  it  has  seemed  desirable  that  the  proposed  co- 
operative work  in  this  important  field  should  not  be  longer 
delayed.  Invitations  have  accordingly  been  extended  to  the 
following  societies  to  join  with  this  Society  in  forming  a  com- 
mittee for  the  consideration  of  the  subject: 

American  Society  of  Civil  Engineers, 
American  Railway  Engineering  Association, 
American  Concrete  Institute, 
Portland  Cement  Association. 

Aircraft  Steels. — Committee  A-1  on  Steel  has  had  under 
consideration  during  the  past  year  the  important  question  of 
the  standardization  of  specifications  for  Aircraft  Steels.  It 
is  desired,  if  possible,  to  work  in  cooperation  with  the  Society  of 
Automotive  Engineers,  and  the  Executive  Committee  has 
invited  that  Society  to  consider  the  formation  of  a  joint  com- 
mittee on  the  subject. 
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In  the  latter  part  of  May  the  United  States  Government 
invited  a  number  of  technical  organizations,  including  the 
A.  S.  T.  M.,  to  appoint  representatives  on  a  National  Technical 
Committee  which  would  represent  this  country  at  an  important 
Conference  of  the  International  Aircraft  Standards  Commission 
to  be  held  in  Paris  dining  June.  The  Standards  Commission 
was  created  in  1918  by  representatives  of  the  Allied  countries, 
and  it  has  seemed  most  important  that  this  country  be  ade- 
quately represented  in  the  consideration  of  technical  questions 
at  the  Conference.  The  Executive  Committee  accordingly 
accepted  the  invitation  of  the  Government  and  appointed  Mr. 
J.  A.  Mathews  as  the  representative  of  the  Society.  The  Na- 
tional Committee  was  to  have  sailed  early  in  June,  but  some 
uncertainty  as  to  the  legal  right  of  the  committee  to  represent 
the  United  States  without  an  Act  of  Congress  has  made  it 
necessary  indefinitely  to  defer  the  date  of  sailing. 

Standardization  of  Pattern  Colors,  Core  Prints,  etc, — ^At  the 
suggestion  of  Mr.  Richard  Moldenke,  Chairman  of  Committee 
A-3  on  Cast  Iron,  the  Executive  Committee  has  considered  the 
desirability  of  standardizing  core  prints,  pattern  colors,  allow- 
ances in  castings  for  position  of  holes,  etc.  It  is  believed  that 
these  questions  primarily  concern  such  technical  bodies  as  the 
American  Foundrymen's  Association,  Pattern  Makers'  Associa- 
tion and  Steel  Founders  Society,  and  it  has  been  determined  to 
request  one  of  these  bodies  t6  assume  sponsorship  for  the  sub- 
ject, with  the  imderstanding  that  the  Society  will  cooperate 
in  so  far  as  questions  of  materials  may  enter. 

Resolution  Relating  to  Joint  Committee  Work  Referred  to 
Executive  Committee  at  1917  Annual  Meeting, — ^At  the  1917  annual 
meeting  of  the  Society  the  following  resolution  was  adopted: 

"That  the  Executive  Committee  be  requested  to  give 
consideration  to  the  general  subject  of  the  formation  of 
and  methods  of  procedure  to  be  followed  by  joint  commit- 
tees and  the  publication  of  joint  reports;  whether  these 
joint  committees  be  made  up  from  various  committees  of 
this  Society  or  of  representatives  of  this  Society  and  other 
societies  and  organizations." 

In  its  report  last  year,  the  Executive  Committee  stated  that  it 
had  concluded  to  defer  action  on  this  resolution  pending  develop- 
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ments  in  the  work  of  the  American  Engineering  Standards  Com- 
mittee, which  was  then  in  course  of  organization.  It  was  expected 
that  the  methods  of  conducting  cooperative  work  under  this 
Committee  would  so  develop  during  the  year  that  the  Executive 
Conomittee  could  draw  up  suitable  regulations  governing  the 
joint  activities  of  the  Society  with  other  organizations,  which 
while  thqr  would  not  place  any  imnecessary  restrictions  upon 
the  work  of  joint  committees,  would  nevertheless  define  and 
protect  the  possibly  divergent  interests  of  the  cooperating 
bodies.  However,  the  proposed  reorganization  of  the  Standards 
Committee  has  left  the  question  of  cooperative  work  in  such  a 
state  of  flux  that  the  Executive  Committee  has  deemed  it 
unwise  to  attempt  to  supply  in  the  Regulations  Governing 
Standing  Comnuttees  the  subject  matter  of  the  proposed  Section 
20  of  those  Regulations,  covering  ''Regulations  Governing  Co- 
operative Relations." 

On  the  other  hand  the  need  for  cooperation  with  other 
societies  has  developed  more  strongly  than  ever  before,  and 
the  Executive  Committee  has  felt  that  it  would  not  be  justified 
in  refraining  entirely  from  the  formation  of  joint  committees 
pending  the  drawing  up  of  explicit  regulations  governing  their 
activities.  It  has  therefore  been  determined,  as  will  be  evident 
from  the  preceding  paragraphs  of  this  report,  to  institute  co- 
operative work  where  it  seems  most  desirable.  The  Regulations 
Governing  Standing  Committees  require  (see  Section  19)  that 
''such  cooperative  relations  shall  entail  no  conditions  at  variance 
with  these  Regulations,  and  shall  impose  no  restrictions  upon 
the  free  and  independent  action  of  the  standing  committee.'' 
It  is  felt  that  under  this  broad  regulation  much  valuable  co- 
operative work  can  be  started.  The  Executive  Committee  will 
therefore  consider  the  conduct  of  such  cooperative  work  in  the 
light  of  conditions  surrounding  each  particular  instance,  leaving 
until  a  more  favorable  opportimity  the  drafting  of  general 
regulations  governing  joint  conmiittees. 

Translation  of  AST  M.  Skindards  inio  Spanish  hy  the  U.S. 
Department  of  Commerce. — ^The  Executive  Committee  is  pleased 
to  announce  that  in  pursuance  of  an  agreement  between  the 
U.  S.  Department  of  Commerce  and  the  Society,  which  has 
been  referred  to  in  previous  annual  reports  of  the  Executive 
Committee,  62  standard  specifications  of  the  Society  having  an 
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important  bearing  on  the  requirements  of  export  trade  have  been 
^(irinted  in  an  English-Spanish  edition  and  are  being  distributed 
among  the  U.  S.  Consular  offices,  particularly  those  in  South 
American  countries.  These  publications  are  part  of  an  Industrial 
Standards  Series  issued  by  the  Department  of  Commerce  and 
may  be  purchased  upon  application  to  the  Superintendent  of 
Documents,  Washington,  D.  C. 

It  is  intended  to  begin  as  soon  as  possible  the  publication 
of  A.S.T.M.  Standards  in  an  English-French  edition  under  the 
same  agreement. 

Members  in  Military  Service. — ^In  its  last  annual  report  the 
Executive  Committee  announced  the  policy  of  suspending  the 
dues  of  members  who  entered  the  active  military  service  during 
the  period  of  their  service,  such  members  retaining  all  privileges 
of  membership  including  the  receipt  of  publications.  So  far  as 
known,  the  number  of  members  in  military  service  reached  the 
total  of  193.  Since  the  signing  of  the  armistice  many  members 
have  returned  to  civil  life.  At  present  the  records  indicate  that 
128  are  still  in  the  service.  The  Executive  Committee  has  ruled 
that  members  discharged  from  service  prior  to  June  30,  19 19, 
shall  be  liable  for  dues  for  the  current  year,  and  that  members 
who  continue  in  the  service  after  Jxme  30,  1919,  shall  have  their 
dues  remitted;  but  that  members  still  in  the  service  after 
January  1,  1920,  shall  thereafter  be  liable  for  dues. 

Edgar  Marburg  Memorial  Scholarship, — ^The  members  have 
already  been  advised  through  circular  letters  of  the  decision 
of  the  Executive  Committee  to  honor  the  memory  of  its  esteemed 
former  Secretary-Treasurer,  the  late  Dr.  Edgar  Marburg,  by 
founding  an  Edgar  Marburg  Memorial  Scholarship  in  the 
Department  of  Civil  Engineering  at  the  University  of  Penn- 
sylvania, of  which  he  was  the  Professor-in-charge  for  so  many 
years  of  his  life.  Subscriptions  from  the  members  of  the  Society 
towards  the  necessary  fund  of  $5000  to  establish  the  scholarship 
are  being  received  and  the  Scholarship  will  be  formally  presented 
to  the  University  for  award  at  the  opening  of  the  next  college  year. 

Prospective  Removal  of  Society  Headquarters, — During  the 
past  year  much  consideration  has  been  given  by  the  Executive 
Committee  to  the  desirability,  if  not  necessity,  of  establishing 
separate  headquarters   commensurate  with   the   dignity  and 
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standing  to  which  the  Society  has  attained.  The  maintenance 
of  the  headquarters  of  the  Society  in  the  Department  of  Civil 
Engineering  at  the  University  of  Pennsylvania  since  its  incor- 
poration in  1902  has  been,  it  is  believed,  most  advantageous, 
and  certainly  every  coiu-tesy  has  been  extended  to  ihe  Society 
by  the  University;  nevertheless,  it  would  appear  that  the  growth 
and  increasing  activities  of  the  Society  require  an  expansion 
which  is  not  possible  at  the  University. 

A  cordial  invitation  was  extended  to  the  Executive  Com- 
mittee to  consider  the  establishment  of  Society  headquarters 
in  the  Engineering  Societies  Building  in  New  York  City.  After 
careful  consideration,  in  which  due  weight  was  given  to  the 
much  increased  financial  expense  involved  in  the  maintenance 
of  headquarters  in  New  York,  it  was  decided  that  the  best 
interests  of  the  Society  would  be  served  by  continuing  its  head- 
quarters, at  least  for  some  time  to  come,  in  Philadelphia. 

Accordingly,  the  Executive  Committee  has  under  con- 
sideration the  establishment  of  headquarters  in  the  building 
which  now  houses  the  Engineers'  Club  of  Philadelphia,  1315 
Spruce  Street.  The  affiliation  with  the  Engineers'  Club  of 
many  of  the  local  sections  of  national  engineering  and  technical 
societies  makes  it  the  center  of  engineering  activities  in  the  Phila- 
delphia district.  It  is  hoped  that  preliminary  negotiations 
which  are  now  under  way  can  be  developed  in  time  for  con- 
sideration at  the  next  meeting  of  the  Executive  Committee  and 
definite  report  to  the  Society  during  the  annual  meeting. 

Respectfully  submitted  on  behalf  of  the  Executive  Com- 
mittee, 

GUILLIAM  H.   ClAMER, 

President. 
C.  L.  Warwick, 

AssisiatU  Secretary. 

Editorial  Note» 
The  proposed  amendments  to  the  By-laws  referred  to  in  the 
report  of  the  Executive  Committee  (page  106)  were  adopted  by 
letter  ballot  of  the  Society  on  September  1,  1919.  The  By-laws 
in  their  amended  form  appear  on  pages  11-18  of  the  1919  Mem- 
bership List. 
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EXCERPTS  PROM  MINUTES  OP  EXECUTIVE  COMMITTEE. 

Rbgulak  Meeting,  June  26, 1918. — ^Hotd  Traymore,  Atlantic  City,  N.  J. 
Present:  Vice-President,  S,  S.  Voorhees;  Past-Presidents,  A.  W.  Gibbs, 
A.  A.  Stevenson;  Members  of  Executive  Committee,  W.  H.  Bassett,  John 
Brunner,  J.  A.  Capp,  W.  F.  M.  Goss,  W.  M.  Kinney,  G.  W.  Thompson,  C.  D. 
Young;  Assistant  to  the  Secretary,  C.  L.  Warwick;  and  of  the  newly  elected 
oflScers  invited  to  attend:  President-elect,  G.  H.  Clamer;  Members-elect  of 
Executive  Committee,  G.  Aertsen,  G.  B.  Heckd. 

The  President-elect,  Mr.  G.  H.  Clamer,  announced  the  appointment  of 
the  following  members  on  the  Finance  Committee:  Mr.  G.  Aertsen,  Chairman; 
Mr.  G.  K.  Buigess,  and  Mr.  C.  D.  Young. 

The  Secretary-Treasurer  reported  that  favorable  action  had  been  taken 
on  86  new  applications  for  membership;  3  members  had  resigned,  and 
that  the  Society  had  suffered  the  loss  by  death  of  one  member;  making  the 
total  membership  in  the  Society  on  June  26,  1918,  2261. 

Correspondence  with  the  Director-General  of  Railroads  was  presented, 
in  which  it  was  revealed  that  upon  further  consideration  the  Director-General 
had  reversed  his  original  decision  that  memberships  in  the  Society  held  by 
railroads  should  not  be  charged  to  operating  expenses  during  Federal  control, 
to  the  extent  that  "a  single  railroad  under  Federal  control  may  purchase  a 
single  membership  in  its  own  name,  designating  the  person  who  shall  represent 

it  in  the  Society The  expenses  of  such  membership  may  be 

chaiged  to  operating  expenses."  It  was  stated  in  that  connection  that  the 
United  States  Railroad  Administration,  represented  by  the  Department 
of  Inspection  and  Tests,  had  recently  acquired  member^p  in  the  Society. 
It  was  the  sense  of  the  meeting  that  the  Director-General  should  be  requested 
to  inform  the  Society  as  definitely  as  possible  as  to  the  names  of  the  various 
railroads  in  Federal  control  which  will  be  represented  in  the  Society. 

The  Assistant  to  the  Secretary  reported  the  appointment  by  the  President 
of  Past-President  A.  A.  Stevenson  to  membership  on  the  Engineering  Division 
of  the  National  Research  Council,  as  the  representative  of  the  Society,  on  the 
invitation  of  Mr.  George  E.  Hale,  Chairman  of  the  CoundL 

The  Assistant  to  the  Secretary  reported  the  acceptance  by  the  Council 
of  the  American  Society  of  Mechanical  Engineers  of  the  transfer  to  that  body 
of  the  work  of  Committee  E-3  on  Revision  of  Pipe  Threads,  this  proposal 
having  already  been  approved  by  Committee  E-3  and  the  Executive  Com- 
mittee. 

A  request  was  presented  on  behalf  of  Committee  A-5  on  Corrosion  of 
Iron  and  Steel  for  the  publication  in  the  Proceedings,  in  connection  with  its 
annual  report,  of  certain  extensive  tabular  matter,  at  an  estimated  cost  to 
the  Society  of  |600.    Voted  that  this  expenditure  be  authorized. 

(116) 
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A  report  to  the  Executive  Committee  was  read  from  Mr.  Albert  Ladd 
Colby,  the  representative  of  the  Society  at  an  Anglo-American  Aircraft 
Conference  in  London.  Mr.  Colby  sailed  on  January  31  and  returned  on 
April  22.  At  the  request  of  Major  Diffin,  Chairman  of  the  American  Com- 
mission, Mr.  Colby  drew  up  new  aircraft  steel  specifications  for  presentation 
to  the  conference  in  place  of  certain  specifications  issued  by  the  Litemational 
Aircraft  Standards  Board.  Mr.  Colby's  recommendations  for  the  most  part 
were  accepted;  a  complete  set  of  specifications  were  drafted  in  record  time, 
accepted  by  the  three  British  committees  representing  all  interests  and 
printed  by  the  British  Engineering  Standards  Association  in  pamphlet  form 
(57  pp.)  tmder  the  titie  "Specifications  for  Aircraft  Steels  for  Government 
Purchases  in  the  United  States  of  America." 

It  was  stated  that  Mr.  Colby  had  deposited  with  the  Secretary-Treasurer's 
office  copies  of  the  complete  reports  which  he  had  prepared  as  weU  as  a  copy  of 
the  pamphlet  referred  to  above;  and  that  he  expected  to  make  a  brief  report 
of  his  activities  in  connection  with  the  Conference  to  the  Society  at  the  fifth . 
session  of  the  annual  meeting. 

Voted  that  Mr.  Colby's  report  be  Accepted;  that  a  vote  of  thanks  be 
extended  to  Mr.  Colby  for  the  very  efficient  services  rendered  in  connection 
with  the  work  of  the  Anglo-American  Aircraft  Conference;  and  that  the 
Executive  Committee  desires  to  express  its  deep  appreciation  of  the  personal 
sacrifice  made  by  Mr.  Colby  in  order  to  act  as  the  representative  of  the 
A.  S.  T.  M.  at  the  above  Conference. 

A  communication  was  presented  under  date  of  June  18  from  Mr.  C.  W. 
Burrows,  recommending  the  creation  of  a  new  committee  on  Magnetic 
Analysis,  and  giving  the  names  of  11  individuals  actively  engaged  in  this 
work  as  a  nucleus  for  the  proposed  committee. 

Voted  that  the  creation  of  a  new  committee  on  Magnetic  Analysis  be 
authorized;  that  Mr.  Burrows  be  appointed  to  the  temporary  chairmanship 
of  the  committee;  and  that  the  appointments  on  the  committee  be  left  with 
power  to  the  President,  the  Secretary-Treasurer  and  Mr.  Burrows. 

A  communication,  under  date  of  June  22,  from  Mr.  Geoige  S.  P6pe, 
Chairman  Committee  D-5  on  Coal,  was  presented,  explaining  that  since  the 
development  and  adoption  in  1916  of  the  Standard  Methods  for  Sampling  of 
Coal,  prepared  by  the  committee  "no  material  progress  has  been  made  in  the 
further  development  of  standard  specifications  for  the  reason  that  the  pur* 
chase  of  coal  under  specifications  has  been  in  a  continued  state  of  evolution 
and  development,  and  also  that,  as  a  result  of  the  war,  matters  relating  to 
the  purchase  of  coal  have  been  so  abnormal  and  unsettied."  The  committee, 
however,  requested  its  continuation  for  the  reason  that  "there  would  thereby 
be  immediately  available,  for  any  action  that  might  be  deemed  wise  after 
conditions  become  normal,  the  knowledge  that  the  committee  had  acquired 
in  its  past  work  and  the  boiefit  of  the  experience  had  by  its  different  members 
in  their  dose  relation  to  fuel  progress,  and  there  would  be  no  lost  motion  in 
creating  and  oiganizing  another  committee." 

Voted  that  the  committee  in  its  present  organization  be  cantinued. 

The  Assistant  to  the  Secretary  called  attention  to  the  desirabiUty  of 
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disoGSitiDtiing  Committee  E-7  on  Clasafication  of  Tecfanical  literature  Con- 
cenuDg  Materials  under  the  chairmanship  of  Mr.  G.  K.  Burgess,  inasmudi 
as  this  committee  had  been  appointed  to  take  care  of  the  Society's  interests 
in  the  Joint  Committee  on  Classification  of  Technical  Literature,  and  the 
latter  had  been  discontinued  as  reported  to  the  Executive  Committee  at  its 
April  meeting. 

Voted  that  the  committee  be  discontinued,  subject  to  the  approval  of 
Mr.  Burgess. 

The  Assistant  to  the  Secretary  reported  at  the  request  of  Conmiittee 
A-1  that  Mr.  Albert  Ladd  Colby,  who  had  represented  the  Society  at  the 
recent  Anglo-American  Aircraft  Conference  in  London,  had  advised  that 
committee  that  he  had  been  asked  to  act  as  American  correspondent  of  the 
British  Engineering  Standards  Association  on  the  subject  of  Impact  Testing, 
and  that  he  desired  to  bring  this  to  the  attention  of  the  committee  for  formal 
action ;  and  that  Committee  A- 1  had  voted  to  refer  the  matter  to  the  Executive 
Committee. 

Voted  that  the  request  of  the  British  Engineering  Standards  Association 
that  Mr.  Colby  act  as  American  correspondent  on  the  subject  of  Impact 
Testing  be  referred  to  Committee  E-1  on  Methods  of  Testing;  and  that 
Committee  E-1  be  requested  to  report  to  the  Executive  Committee  at  its 
fiext  quarterly  meeting  what  action  it  has  taken  on  this  request. 

A  letter  was  presented  tmder  date  of  June  24  from  Mr.  A.  D.  Plinn, 
Secretary  Engineering  Council,  advising  that  the  American  Society  for 
Twisting  Materials  had  been  elected  to  membership  in  Engineering  Council 
subject  to  the  approval  of  the  governing  bodies  of  the  four  founder  societies. 
The  Assistant  to  the  Secretary  stated  that  information  concerning  the  ratifi- 
cation of  this  election  may  be  expected  in  the  fall. 

Mr.  Capp,  one  of  the  three  representatives  of  the  A.  S.  T.  M.  on  the  Ameri- 
can Engineering  Standards  Organization  Committee,  presented  as  the  report 
of  the  A.  S.  T.  M.  Committee,  the  Constitution  and  Rules  of  Procedure  of  the 
proposed  American  Engineering  Standards  Committee  which  had  been  adopted 
t>y  unanimous  vote  of  the  Oxganisation  Committee  on  May  4,  1918. 

This  report  contained  a  recommendation  from  the  Oxganization  Com- 
mittee to  the  present  five  proposed  founder  societies  that  the  Department  of 
Commerce  and  the  Army  and  Navy  Departments  be  invited  to  join  the 
committee  with  the  stancUng  of  founders.  It  was  explained  that  the  Consti- 
tution and  Rules  of  Procedure  have  been  worded  on  the.  assumption  that 
these  Government  departments  will  thus  become  members  of  the  committee. 
Mr.  Capp  also  presented,  for  the  information  of  the  Executive  Committee, 
an  abstract  of  the  procedure  under  the  proposed  American  Engineering 
Standards  Committee. 

After  careful  consideration  and  discussion  it  was  voted: 

1.  That  the  Executive  Committee  approve  the  scheme  of  organization 
as  proposed  by  the  Organization  Committee  in  the  Constitution  and  Rules 
of  Procedure,  and  recommends  that  it  be  referred  to  letter  ballot  of  the  Society. 

2.  That  the  Executive  Committee  approve  the  recommendation  of  the 
Organization  Committee  that  the  Department  of  Commerce  and  the  Army 
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and  Navy  Departmeats  be  invited  to  join  the  committee  with  the  standing  of 
founders. 

3.  That  the  Executive  Committee  advise  the  Society  in  submitting  this 
matter  to  letter  ballot  that  it  has  voted  that  the  appointments  of  the  repre- 
sentatives of  the  A.  S.  T.  M.  on  the  American  Engineering  Standards  Com- 
mittee be  made  by  the  Executive  Committee. 

Adjou&nbd  Mbbting,  June  28,  1918.— Hotel  Traymore,  Atlantio  Ci^t 
N.  J.  Present:  Vice-President,  S.  S.  Voorhees;  Past*Ptesadent,  A.  A* 
Stevenson;  Members  of  Bxecutive  Conmiittee,  J.  A.  Capp,  W*  M.  Kisney; 
Members-elect  of  Executive  Coamiittee^  G.  Aertsen,  G.  B.  Heckel. 

Vice-President  Voorhees  stated  that  the  purpose  of  the  meeting  vaa  to 
take  action  on  the  death  of  the  Secretary-Tr^surer«  Dr.  Edgar  Maibuig,  oo 
June  27.  1918. 

Voted  that  the  chair  appoint  a  committee  of  five,  with  power  to  enlaigQ 
its  persoimel,  to  draw  up  suitable  resolutions,  on  behalf  of  the  Bxecutive 
Committee,  on  the  death  of  the  Secretary-Treasurer,  and  to  present  the  same 
at  the  next  meeting  of  the  Executive  Committee;  this  committee  also  to 
consider  and  report  on  an  appropriate  form  of  memorial  meeting  to  be  held 
in  connection  with  the  next  annual  meeting. 

The  Chairman  appointed:  President  G.  H.  Clamer;  Past-Presidents, 
W.  H.  Bixby  and  A.  A.  Stevenson;  Mr.  J.  A.  Capp,  and  the  Assistant  to  the 
Secretary,  Mr.  C.  L.  Warwick. 

It  was  decided  that  President  Clamer,  Past-President  Stevenson,  and 
the  Assistant  to  the  Secretary  should  consult  with  Provost  Smith  of  tha 
University  of  Pennsylvania  in  an  endeavor  to  continue  the  present  arnmge* 
ments  for  conducting  the  business  of  the  Society  from  the  Bngineering  Build- 
ing of  that  University. 

The  question  of  the  election  of  a  Secretary-Treasurer  was  informally 
discussed,  and  it  was  the  sense  of  the  meeting  that  inasmuch  as  the  organisa- 
tion of  the  Secretary-Treasurer's  office  was  such  that  the  work  of  the  Society 
would  not  suffer  by  a  delay  in  making  this  appointment,  it  would  be  wise  not 
to  make  an  attempt  to  fill  the  vacancy  at  present,  but  to  postpone  mob 
action,  perhaps,  until  after  the  memorial  session  at  the  next  annual  meeting.  ' 

It  was  the  sense  of  the  meeting,  following  an  extended  discussion  on  the 
propriety  of  establishing  an  Edgar  Marburg  Memorial  Fund,  the  Income 
to  be  used  for  some  specific  purpose,  perhaps  the  founding  of  a  research 
scholarship,  that  this  matter  idiould  be  carefully  considered  and  reported  on 
by  the  committee  of  five  referred  to  above. 

Regular  Meeting,  October  17,  1918.— Engineers'  Club,  Philaddphia. 
Present:  President,  G.  H.  Clamer;  Vice-President,  George  S.  Webster; 
Past-President,  A.  A.  Stevenson;  Members  of  Executive  Committee,  G, 
Aertsen,  G.  K.  Burgess,  J.  A.  Capp,  G.  B.  Heckel  and  W.  M.  Kinney;  Assistant 
to  the  Secretary,  C.  L.  Warwick. 

The  report  of  the  tellers,  Mr.  I.  B.  Thomas  and  Mr.  H.  V.  Wille,  on  the 
result  of  the  letter  ballot  on  (1)  the  amendment  of  the  by-laws,  (2)  the  reso- 
intbn  on  the  question  of  the  participation  of  the  Society  in  the  organication 
of  an  American  Engineering  Standards  Committee,  (3)  the  adoption  of  pix>- 
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posed  revisions  in  21  standards,  and  (4)  the  adoption  as  standard  of  28 
tentative  standards,  as  announced  in  Circular  to  Members  No.  137  issued  in 
September,  was  presented  and  formally  accepted. 

A  discussion  of  an  apparent  inconsistency  in  the  by-laws  resulted  in  the 
adoption  of  a  motion  authorizing  the  President  and  Assistant  Secretary  to 
take  the  necessary  steps  to  bring  before  the  Society  proposed  amendments 
in  the  by-laws  providing  for  the  election  of  the  Secretary-Treasurer  at  the 
October  quarterly  meeting  of  the  Executive  Committee. 

The  Assistant  Secretary  reported  that  favorable  action  had  been  taken 
on  83  new  applications  for  membership;  that  4  members  had  resigned; 
and  that  the  Society  had  suffered  the  loss  by  death  of  6  members;  making 
the  total  membership  in  the  Society  on  September  30,  1918,  2334« 

The  semi-annual  report  of  the  auditors  was  presented  and  ordered  spread 
on  the  minutes: 

John  Heins  &  Co., 
Public  Accountants  and  Auditors. 

Philadelphia.  July  16,  1918. 
Amehican  SoasTY  for  Testing  Matbhials, 
Mr.  C.  L.  Warwick,  Assistant  to  the  Secretcary, 

Philaddphia,  Pa. 
Dear  Sirs: 

We  respectfully  report  that  we  have  made  an  audit  and  examination  of 
the  books  and  accounts  of  your  Society  for  the  six  months  ended  Jtme  30, 
1918,  and  found  the  accounts  to  be  correct,  and  to  be  in  their  usual  excellent 
condition. 

We  submit  balance  sheet  as  of  June  30,  1918;  as  also  statement  of  cash 
receipts  and  disbursements  for  the  six  months  then  ended. 

Respectfully  submitted, 

(Signed)  John  Heins  &  Co. 

The  President  made  a  brief  verbal  report  conceming  a  Convention  of 
Building  Industries  at  Atlantic  City,  July  15-16,  which  he  attended  as  the 
representative  of  the  Society  on  the  invitation  of  the  U.  S.  Chamber  of 
Commerce. 

The  recommendation  of  Mr.  W.  M.  Kinney  that  provision  be  made  in 
the  Regulations  Governing  Standing  Committees  "whereby  it  will  be  con- 
sidered improper  for  non-producers  to  give  their  proxies  for  a  committee 
meeting  to  producers  or  persons  representing  producing  interests"  was 
referred,  on  motion,  to  Committee  £-5  on  Standing  Committees  for  con- 
sideration and  report  to  the  Executive  Committee. 

The  Assistant  Secretary  reported  the  permanent  organization  of  Com- 
mittee A-8  on  Magnetic  Analysis  under  the  chairmanship  of  Mr.  C.  W. 
Burrows.  He  stated  that  through  the  cooperation  of  this  committee  it 
would  probably  be  possible  to  schedule  a  topical  discussion  on  the  subject 
of  Magnetic  Analysis  for  the  next  annual  meeting. 

The  Assistant  Secretary  reported  that  the  invitation  extended  by  the 
British  Engineering  Standards  Association  to  Mr.  Albert  Ladd  Colby  to 
act  as  their  American  correspondent  on  the  subject  of  notched  bar  impact 
tests  was  referred  to  Committee  B-1  on  Methods  of  Testing  for  its  reoonuneodap 
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tion,  as  directed  at  the  last  quarterly  meeting  of  the  Executive  Committee; 
and  that  Mr.  G.  Lanza,  Chairman  of  Committee  E-1,  recommends  that  the 
Society  should  cooperate  with  the  British  Engineering  Standards  Association 
in  this  matter  through  the  sub-committee  of  Committee  E-1  on  Impact  Tests, 
Mr.  R.  P.  Devries,  Chairman.  The  Assistant  Secretary  also  presented  a 
letter  from  Mr.  Devries  outlining  the  present  and  future  activities  of  this 
sub-committee. 

It  was  accordingly  voted  to  cooperate  with  the  British  Engineering 
Standards  Association  on  the  subject  of  impact  testing  through  Committee 
£-1  and  its  sub-conunittee  on  that  subject,  provided  this  is  entirely  agreeable 
to  that  Association. 

In  view  of  the  favorable  action  by  letter  ballot  of  the  Society  on  the  pro- 
posed participation  of  the  A.  S.  T.  M.  in  the  organization  of  an  American 
Engineering  Standards  Committee,  the  following  individuals  were  elected  to 
represent  the  Society  on  that  Committee: 

Past-President  A.  A.  Stevenson,  to  serve  for  one  year; 

Past-President  A.  W.  Gibbs,  to  serve  for  two  years; 

Mr.  J.  A.  Capp,  to  serve  for  three  years. 

A  letter  under  date  of  October  9  from  Mr.  J.  A.  Capp  to  President  Clamer 
was  read,  suggesting  that  the  requirement  in  the  Rules  of  Procedure  of  the 
American  Engineering  Standards  Committee  that  a  Sectional  Committee 
shall  consist  of  representatives  of  "producing,  consuming  and  general  inter- 
ests," no  one  of  these  interests  to  form  a  majority,  should  be  interpreted  that 
the  division  of  a  Sectional  Committee  into  producing,  consuming  and  general 
interests  shall  be  made  at  all  times  with  respect  to  the  specific  standard  under 
oonsideration. 

The  representatives  of  the  Society  were  instructed  to  bring  the  subject 
matter  of  this  communication  to  the  notice  of  the  American  Engineering 
Standards  Committee  at  its  organization  meeting,  scheduled  for  October  19. 

The  special  committee  consisting  of  Messrs.  Clamer,  Bixby,  Stevenson, 
Capp  and  Warwick  on  (a)  Resolution  of  the  Executive  Committee  on  the 
death  of  Dr.  Marburg;  (b)  Proposed  Memorial  Mating,  and  (c)  Proposed 
Memorial  Fund,  the  income  to  be  used  for  some  specific  purx)ose,  such  as  the 
founding  of  a  research  scholarship,  presented  the  following  Minute  on  the 
death  of  Dr.  Marbuig: 

In  the  death  of  Edgar  Marburg,  which  occurred  on  June  27,  1918,  the 
American  Society  for  Testing  Materials  has  suffered  the  irreparable  loss  of 
one  of  its  most  eminent  and  distinguished  members;  its  executive  officer  since 
its  incorporation;  a  leader  in  engineering  thought  and  education  and  in  the 
field  of  testing  materials. 

He  was  one  of  the  small  group  which,  in  1898,  organized  the  American 
Section  of  the  International  Association  for  Testing  Materials.  In  1902  he 
was  appointed  acting  secretary  of  the  Section.  He  at  once  prepared  for  the 
Executive  Committee  a  clear,  comprehensive  statement  of  the  purposes  of  a 
testing  society,  as  he  conceived  them,  which  led  to  the  incorporation  of  the 
Society  as  an  independent  body.  He  was  elected  Secretary  and  Treasurer 
of  the  new  Society,  and  to  him  was  entrusted  the  executive  direction  of  its 
affairs.    From  then  till  his  death,  a  period  of  sixteen  years,  he  worked  assidu- 
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ously  for  the  success  and  advancement  of  the  Society.  He  devoted  much  time 
and  thought  to  the  work  of  its  technical  committees  and  the  standardization 
of  specifications  and  methods  of  tests  of  the  materials  of  engineering,  and  he 
shaped  the  policy  under  which  these  essential  activities  oi  the  Society  are 
conducted.  The  marked  success  which  has  attended  the  work  and  growth 
of  the  Society,  and  the  interest  and  pleasures  of  its  annual  meetings,  have 
been  due  in  large  part  to  his  tireless  and  painstaking  efforts.  To  his  labqrs 
he  brought  great  executive  and  organizing  ability,  excellent  judgment,  a 
clear  grasp  of  the  many  and  varied  problems  which  confronted  him,  a  sym- 
pathetic understanding  of  humanity,  tremendous  enthusiasm  and  zeal,  and 
thoroughness  in  everything  he  undertook.  His  high  ideals  were  reflected  in 
every  word  and  act.  He  was  ever  jealous  of  the  good  name  of  the  Society, 
and  sought  throughout  his  leadership  to  extend  its  usefulness  in  every  proper 
field. 

To  the  officers  and  members  of  the  Executive  Committee,  who  were 
privileged  to  work  intimately  with  him,  his  death  brings  a  deep  sense  of 
personal  loss  and  grief.  His  high  integrity,  his  rugged  honesty,  his  open- 
mindedness,  and  his  evident  sincerity  of  purpose,  endeared  him  to  his  asso- 
ciates, and  commended  their  admiration,  respect  and  devotion. 

The  character  and  personality  of  Edgar  Marburg  have  indelibly  impressed 
themselves  upon  the  American  Society  for  Testing  Materials — an  inspiration 
to  the  Society  for  all  time. 

On  motion,  the  above  Minute  was  adopted,  and  it  was  voted  to  have  the 
Minute  together  with  the  Resolution  adopted  at  the  annual  meeting  suitably 
engrossed  and  presented  to  Mrs.  Marburg. 

The  committee  recommended  that  a  Memorial  Session  commemorative  of 
the  life-work  of  Dr.  Marburg  be  held  in  connection  with  the  next  annual 
meeting.    On  motion,  it  was  voted  to  hold  such  a  Memorial  Session. 

The  committee  also  reported  favorably  on  the  proposed  creation  of  an 
Edgar  Marbuxg  Memorial  Fund,  through  the  solicitation  of  subscriptions 
from  the  members  of  the  Society,  the  income  to  be  used  in  support  of  a  scholar- 
ship in  Civil  Engineering  at  the  University  of  Pennsylvania.  Following  a 
discussion  of  this  subject,  it  was  voted  that  the  President  and  Assistant 
Secretary  be  authorized  to  circularize  the  membership  of  the  Society  in 
solicitation  of  contributions  to  such  a  fund  and  to  call  attention  in  that  con- 
nection to  the  fact  that  in  order  to  secure  a  sufficient  stun  for  this  purpose  a 
minimum  subscription  of  $2.50  per  member  would  be  necessary. 

The  Assistant  Secretary  presented  correspondence  with  Mr.  C.  P.  Van 
Gundy,  Mr.  P.  H.  Conradson  and  Mr.  K.  G.  Mackenzie,  Chairman,  Vice- 
Chairman  and  Secretary,  respectively,  of  Committee  D-2  on  Lubricants, 
relating  to  the  form  of  title  which  shall  be  adopted  for  the  Carbon  Residue 
Test  in  the  Standard  Tests  for  Lubricants  (D  47-18)  recently  adopted  by 
letter  ballot  vote  of  the  Society. 

After  careful  consideration  of  every  phase  of  the  matter,  as  revealed  by 
the  correspondence,  it  was  voted  that  the  title  of  the  Carbon  Residue  Test 
in  the  Standard  Tests  for  Lubricants  shall  be  published  in  the  following  form: 

Carbon  Residue. 
(Conradson  Method.) 
with  the  footnote  now  printed  with  the  present  title,  namely: 

"  This  method  is  a  modification  by  P.  H.  Conradson  of  his  original  method 
and  apparatus  for  Carbon  Test  and  Ash  Residue  in  Petroletun  Lubrication 
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Oils.  See  Proceedings,  Eighth  International  Congress  of  Applied  Chemistry, 
New  York,  Septemto*,  1912,  Vol.  1,  p.  131.  Also  reprint  in  the  Journal  of 
Industrial  and  Engineering  Chemistry,  Vol.  4,  No.  11,  November,  1912." 

Regular  Meeting,  January  14,  1919. — ^Engineering  Societies  Building, 
New  York  City.  Present:  President,  G.  H.  Clamer;  Vice-President,  George 
S.  Webster;  Passt-Presidents,  Mansfield  Merriman,  A.  A.  Stevenson  and 
W.  H.  Bizby ;  Members  of  Executive  Committee,  G.  Aertsen,  J.  A.  Capp, 
G.  B.  Heckel  and  K.  W.  Zimmerschied;  Assistant  Secretary,  C.  L.  Warwick. 

President  Clamer  and  the  Assistant  Secretary,  who  had  been  charged 
with  the  preparation  of  certain  amendments  of  the  By-Laws,  recommended 
the  following  amendment: 

"Article  II,  Sec.  5  of  the  By-Laws.    Change  the  first  sentence  from: 
"The  Secretary-Treasurer  shall  be  elected  annually  by  the  Executive 

Committee  at  the  first  meeting  following  the  announcement  of  elections." 

to: 

"The  Secretary-Treasurer  shall  be  elected  annually  by  the  Executive 

Committee  at  the  first  quarterly  meeting  following  the  annual  meeting  of  the 

Sodety." 

On  motion,  this  proposed  amendment  was  approved,  with  the  under- 
standing that  its  adoption  by  the  Society  will  be  recommended  in  the  Annual 
Report  of  the  Executive  Committee. 

The  special  committee  consisting  of  Messrs.  Clamer,  Bixby,  Stevenson, 
Capp  and  Warwick  presented  a  tentative  program  for  the  Memorial  Session 
at  the  next  annual  meeting  on  the  life  and  life  work  of  Edgar  Marburg, 
which  was  approved. 

Following  a  discussion  as  to  the  desirability  of  publishing  a  separate 
memorial  volume,  it  was  voted  that  in  lieu  of  such  a  volume  the  Society 
should  publish  a  memorial  section  to  appear  at  the  beginning  of  the  volume 
containing  the  1919  proceedings,  which  should  also  include  a  biographical 
sketch  of  Doctor  Marburg. 

The  Assistant  Secretary  reported  that  favorable  action  has  been  taken 
on  52  new  applications  for  membership;  that  47  members  had  resigned;  and 
that  the  Society  had  suffered  a  loss  by  death  of  10  members;  making  the  total 
membership  in  the  Society  on  January  1,  1919,  2333. 

The  .semi-annual  report  of  the  auditors  was  presented  and  ordered  spread 
on  the  minutes: 

John  Hains  &  Co. 
Public  Accountants  and  Auditors. 

Philadelphia,  January  6,  1919. 
American  Society  for  Testing  Materials, 
Mr.  C.  L.  Warwick,  Assistant  Secretary. 

Philadelphia,  Pa. 
Dear  Sirs: 

We  respectfully  report  that  we  have  made  an  audit  and  examination 
of  the  books  and  accounts  of  your  Society  for  the  six  months  ended 
December  31,  1918;  having  previously  made  a  similar  audit  and  report  for 
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the  preceding  six  months  ended  June  30,  1918,  and  at  both  audits  found  the 
accounts  to  be  correct,  and  to  be  in  their  usual  excellent  condition. 

We  submit  balance  sheet  as  of  December  31,  1918,  as  also  a  statement 
of  cash  receipts  and  disbursements  for  the  twelve  months  then  ended. 

Respectfully  submitted, 

(Signed)    John  Heins  &  Co. 

Announcement  was  made  of  the  formal  organization,  on  October  19,  1918, 
of  the  American  Engineering  Standards  Committee.  The  action  of  the 
President  in  authorizing  a  contribution  of  $200  towards  the  expenses  of  this 
Committee  to  December  31,  1918,  was  approved. 

The  Assistant  Secretary  stated  that  in  pursuance  of  the  following  require- 
ment in  the  Constitution  of  the  Standards  Committee: 

"As  soon  as  possible  after  its  organization  the  Main  Committee  shall 
make  an  estimate  of  its  expenses  for  the  first  year  and  submit  it  to  the  govern- 
ing bodies  of  the  societies  and  Government  depattments  represented  on  the 
Main  Committee  for  their  approval;  such  approval  includes  the  pledge  of 
each  society  and  Government  Department  for  such  shait  as  may  be  agreed 
upon." 

that  committee  had  adopted  a  budget  amounting  to  $6000  for  the  year  begin- 
ning January  1,  1919,  and  had  referred  it  to  the  five  societies  now  represented 
on  the  committees  for  approval. 

Voted  that  the  Executive  Committee  approve  the  budget  of  the  American 
Engineering  Standards  Committee  of  $6000  for  the  year  beginning  January 
1,  1919,  and  agrees  to  assume  its  share  of  these  expenses  pro  rata  with  the 
other  four  societies  represented  on  the  committee,  with  the  understanding 
that  payments  will  be  made  by  the  five  societies  from  time  to  time  as  needed. 

On  motion,  Past-President  Stevenson  was  authorized  to  bring  before  the 
American  Engineering  Standards  Committee,  at  its  meeting  to  be  held  on 
January  18,  the  question  of  having  the  secretaries  of  the  five  societies  made 
members,  ex-offido,  of  the  committee  without  the  privil^e  of  voting,  or,  if 
that  should  not  commend  itself  to  the  Committee,  of  having  the  secretaries 
invited  to  be  present  at  the  meetings  of  the  Committee. 

The  report  of  tellers  —  Mr.  George  C.  Davies  and  Mr.  E.  F.  Kenney  —  on 
recommendations  for  appointments  on  the  Nominating  Committee  for  officers 
was  presented  in  stunmary,  the  complete  report  being  available  in  full  detail 
for  reference  purposes. 

Voted  that,  in  addition  to  the  last  three  Past-Presidents  who  are  ex-officio 
members  of  the  Nominating  Committee,  the  following  appointments  on  that 
committee  be  made,  the  "members"  being  those  who  have  received  the  six 
highest  votes: 

Members  AUemaUs 

Hughes,  E.  E.  Shuman,  J.  J. 

McLeod,  John  Morrow,  J.  G. 

Kdley,  F.  W.  Boyer,  E.  D. 

Bassett,  W.  H.  Campbell,  William 

Smith,  H.  E.  Young,  J.  B. 

Abrams,  D.  A.  Porter,  J.  M. 
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The  Assistant  Secretary  presented  correspondence  with  the  Hotel 
Traymore,  Atlantic  City,  on  the  question  of  the  1919  annual  meeting.  It 
was  voted  that  the  annual  meeting  should  be  held  at  Atlantic  City,  with 
headquarters  at  the  Hotel  Traymore.  It  was  agreed  that  the  annual  meeting 
should  be  held  between  June  15  and  30,  and  preferably  from  June  24  to  27, 
inclusive.  The  fixing  of  the  exact  dates  was  Itift  with  power  to  the  President, 
with  the  understanding  that  the  Assistant  Secretary  would  immediately 
secure  full  information  from  the  Hotel  Traymore  on  the  question  of  accommo- 
dations and  possible  conflict  with  the  Master  Mechanics'  and  Master  Car 
Builders'  Convention. 

The  Assistant  Secretary  reported  that  at  the  request  of  the  President  he 
attended  a  meeting  of  the  Executive  Committee  of  the  Welding  Committee 
of  the  A.  I.  £.  £.,  at  which  it  was  explained  that  the  Emergency  Fleet  Corpo- 
ration intended  to  withdraw  its  financial  support  of  the  activities  of  the  com- 
mitter by  the  end  of  Jantiary.  Steps  are  now  under  way  to  secure  funds  from 
the  welding  industry  sufficient  to  continue  the  activities  of  the  committee 
for  three  months,  pending  the  formation  of  an  American  Welding  Association 
which  was  fully  discussed  at  the  meeting.  It  is  planned  to  have  on  the 
executive  board  of  such  an  association  representatives  from  Govenmient 
departments  and  the  national  engineering  societies.  Certain  articles  of 
constitution  were  adopted  and  referred  to  a  committee  with  instructions  to 
prepare  a  Constitution  and  By-Laws  for  submission  at  a  future  meeting. 
When  the  American  Welding  Association  has  assumed  more  definite  shape, 
the  various  Government  Departments  and  natiooial  engineering  societies, 
whose  representation  on  the  Board  of  Direction  is  desired,  will  be  formally 
invited  to  consider  the  matter,  and  if  favorably  inclined  to  appoint  a  repre- 
sentative. 

Past-President  Stevenson  annotmced  the  prospective  founding  of  a 
Robert  W.  Hunt  fund,  the  income  to  be  used  for  a  prize  for  the  best  paper 
or  research  on  the  subject  of  steel ;  the  fund  to  be  administered  by  a  committee, 
consisting  of  two  representatives  each  from  the  A.  S.  C.  E.,  A.  S.  M.  E., 
A.  I.  M.  E.,  A.  I.  E.  E.,  I.  &  S.  Inst,  and  A.  S.  T.  M.,  without  financial  obli- 
gations  on  the  part  of  those  organizations.  It  was  the  sense  of  the 
Executive  Committee  that  it  would  be  desirable  for  the  Society  to  be  repre- 
sented on  this  committee,  and  that  an  invitation  to  be  so  represented 
should  receive  favorable  consideration  on  the  part  of  the  Executive  Com- 
mittee. 

A  discussion  on  the  desirability  of  removing  the  headquarters  of  the 
Society  to  the  Engineering  Societies  Building,  New  York  City,  resulted  in  a 
motion  "authorizing  the  President  to  appoint  a  committee  to  investigate 
this  matter  and  to  report  at  the  April  meeting  of  the  Executive  Committee." 
The  President  announced  the  appointment  on  this  committee  of  the  Finance 
Committee,  Messrs.  Aertsen,  Burgess  and  Young. 

The  Assistant  Secretary  presented  a  formal  invitation  from  the  United 
Engineering  Society  for  the  A.  S.  T.  M.  to  become  a  member  of  Engineering 
Council,  in  the  form  of  a  letter  under  date  of  December  31  to  President 


Digitized  by 


Googl( 


126     Annual  Report  of  the  Executive  Committee. 

Clamer  from  Mr.  A.  D.  Flinn,  Secretary.  United  Engineering  Society  and 
Engineering  Council:  . 

"The  Trustees  of  United  Engineering  Society  hereby  extend  a  cordial 
invitation  to  your  Society  to  membership  and  representation  in  Engineering 

Coimdl 

For  your  information  we  would  say  that  the  Societies  of  Civil,  Mining, 
Mechanical  and  Electrical  Engineers  have  each  appropriated  four  thousand 
dollars  per  year  for  the  uses  of  Engineering  Counal,  total  sixteen  thousand 
dollars.    Each  has  five  representatives. 

The  admission  fee  and  dues  of  your  Society,  on  the  basis  of  yoUr  havixig 
less  than  2500  members  and  therefore  one  representative  on  the  Council, 
would  be  as  follows: 

Initiation  fee,  payable  but  once,  $250.  Assessment  per  representa- 
tive for  the  full  calendar  year  1919  is  $800;  your  assessment  will  be  at 
this  rate  in  equal  monthly  iiistalments  for  the  portion  of  the  year  remain* 
ing  after  acceptance  of  membership. 

Upon  acpepting  and  completing  the  qualifications  for  membership  in 
accordance  with  Rules  for  Admission  of  Additional  Societies,  American 
Society  for  Testing  Materials  will  have  all  the  rights,  privil^es  and  duties 
of  an  additional  member  society  in  Engineering  Coimcil,  as  stipulated  in  the 
By-Laws  relating  to  Engineering  Council  and  in  the  Rules. 

The  Pounder  Societies  and  United  Engineering  Society  will  cordially 
welcome  you  to  membership  and  will  be  pleased  to  have  your  aid  in  carrying 
forward  the  work  of  Engineering  Council  for  the  advancement  of  the  engi- 
neering profession  and  for  service  to  the  Nation." 

After  an  explanation  of  the  work  of  Engineering  Coimcil  and  the  responsi- 
bilities and  privileges  of  membership  thereon,  it  was  voted  that  the  Society 
accepts  the  invitation  to  membership  on  Engineering  Coimcil.  The  Assistant 
Secretary  was  instructed  to  advise  Mr.  Flinn  of  this  action  and  to  express 
the  appreciation  of  the  Executive  Committee  of  the  honor  and  compliment  of 
being  associated  with  the  Founder  Societies  on  Engineering  Council,  and  to 
assure  him  that  the  Society  will  do  all  in  its  power  to  fiuther  the  activities  of 
the  Council. 

Mr.  Aertsen,  Chairman  of  the  Finance  Committee,  called  attention  to 
the  fact  that  at  dues  of  $7.50  per  annum.  Junior  Members  were  carried  at  a 
loss  of  approximately  $9.00.  On  motion,  the  Assistant  Secretary  was  directed 
to  study  the  practice  of  other  societies  in  the  matter  of  Junior  membership 
and  to  prepare,  for  the  consideration  of  the  Executive  Committee  at  its  next 
meeting,  a  proposed  amendment  of  the  by-laws  reducing  the  present  age  limit 
for  Junior  Members  from  30  to  25  years. 

Regular  Meeting,  April  16,  1919. — Afternoon  Session,  Engineers'  Club, 
Philadelphia;  Evening  Session,  Union  League,  Philadelphia.  Present: 
President,  G.  H.  Clamer;  Vice-President,  George  S.  Webster;  Past-President, 
A.  A.  Stevenson;  Members  of  Executive  Committee,  G.  Aertsen,  G.  K. 
Burgess,  J.  A.  Capp,  G.  B.  Heckel,  and  C.  D.  Young  (afternoon  session  only); 
Assistant  Secretary,  C.  L.  Warwick. 

Past- President  A.  N.  Talbot  was  also  present  by  invitation  to  present 
his  views  on  the  recommendation  of  Past-President  Henry  M.  Howe,  that 
the  A.  S.  T.  M.  consider  the  desirability  of  undertaking  the  formation  of  an 
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International  Society  to  take  up  and  broaden  the  work  formerly  done  by  the 
International  Association  for  Testing  Materials.  That  subject  was,  therefore, 
immediately  brought  up  for  consideration.  Communications  were  read  from 
Mr.  Howe,  including  proposed  resolutions,  and  from  Past-Presidents  Merriman 
and  Hunt.  Following  the  discussion  of  this  subject,  the  resolutions  proposed 
by  Mr.  Howe,  were  somewhat  amended  and  adopted  in  the  following  form : 

"Resoked,  That  the  American  Societ>r  for  Testing  Materials  looks  with 
favor  upon  the  proposition  of  inquiring  diligently  whether  an  International 
Society  for  Engmeering  Materials  can  be  formed  to  take  up  and  broaden 
the  work,  formerly  done  by  the  International  Association  for  Testing  Materials. 

"Mr.  Henry  M.  Howe,  Past-President  of  this  Society,  is  going  to  Great 
Britain  and  Prance  on  a  number  of  missions  of  a  similar  general  nature,  and 
we  should  be  glad  if  the  appropriate  engineering  bodies  in  those  and  other 
Etuopean  countries  would  discuss  with  him  as  our  representative,  the  propriety 
of  such  a  step  and  the  means  by  which  it  might  be  brought  about." 

"We  believe  that  provision  should  be  made  for  admitting  the  neutral 
countries  into  this  organization." 

"We  believe  that  the  work  of  such  an  organization  should  be  broader  than 
was  that  of  the  International  Association  for  Testing  Materials,  and  that  it 
should  cover  the  development  of  knowledge  of  engineering  matoials  and  stimu- 
late the  science  of  testing  materials,  leading  to  the  erection  of  international 
specifications  as  standards  of  reasonableness." 

It  was  also: 

"  Voted  that  Mr.  Henry  M.  Howe,  Past-President  of  the  Society,  be 
formally  appointed  as  the  representative  of  the  Society  to  confer  with  the 
appropriate  bodies  in  Great  Britain,  France  and  other  Europ^n  countries 
as  to  the  propriety  of  bringing  about  the  formation  of  an  International  Society 
for  Engineering  Materials,  to  take  up  and  broaden  the  work  formerly  done 
by  the  International  Association  for  Testing  Materials,  and  the  means  by 
which  such  a  step  might  be  brought  about;  it  being  understood  that  the 
Society  does  not  thereby  incur  any  financial  obligations." 

The  Assistant  Secretary  reported  that  favorable  action  had  been  taken 
on  115  new  applications  for  membership;  that  41  members  had;  resigned; 
that  the  Society  had  sujffered  the  loss  by  death  of  five  members;  and 
that  50  members  had  been  dropped  for  non-payment  of  1918  dues;  making 
the  total  membership  in  the  Society  on  March  31,  1919,  2352. 

On  the  question  of  remission  of  dues  of  members  in  service,  the  Assistant 
Secretary  stated  that  so  far  as  known,  193  members  had  been  in  military 
service  of  whom  40,  for  various  reasons,  were  not  entitled  to  exemption 
from  dues;  31  had  advised  the  Society  of  their  return  to  civil  life,  leaving  122 
members  on  the  records  as  still  in  service.  He  reported  on  the  practice  of 
other  Societies,  and  submitted  the  following  proposed  letter  to  members  still 
in  service: 

"By  action  of  the  Executive  Committee,  of  which  due  annotmcement 
to  the  members  of  the  Society  was  made  late  in  1917  and  again  in  February, 
1918,  members  who  entered  the  active  military  service  of  the  Government 
had  their  dues  suspended  during  the  period  of  such  a  service.  Under  this 
action  no  bills  for  dues  for  1919  were  mailed  to  those  whose  names  were  on 
our  records  as  in  military  service  on  January  1,  1919. 

It  is  presumed  that  many  members  have  been  honorably  discharged 
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since  January  1.    Some  of  these  have  so  notified  this  office,  but  it  is  thought 
that  others  have  inadvertently  failed  to  do  so. 

You  are  accordingly  requested  to  indicate  vour  present  stattis  in  this 
matter,  using  for  that  purpose  the  enclosed  postal  card." 

It  was  voted  that  members  discharged  from  service  prior  to  June  30, 
1919,  should  pay  the  full  year's  dues,  and  that  members  who  continue  in  the 
service  after  Jime  30th  should  have  the  dues  for  the  current  year  remitted; 
and  further,  that  after  January  1,  1920,  no  dues  shall  be  remitted  to  members 
still  in  the  military  service. 

The  Assistant  Secretary  was  directed  to  send  the  above  letter  to  members 
still  in  service,  supplemented  by  a  statement  of  the  action  of  the  Executive 
Committee  noted  above. 

In  pursuance  of  instructions  at  the  last  meeting,  the  Assistant  Secretary 
presented  a  detailed  report  on  the  practice  of  other  societies  in  the  matter 
of  Junior  Membership  and  an  analysis  of  the  A*  S.  T.  M.  Junior  Membership. 
The  latter  indicated  that  the  present  junior  membership  (252)  comprised 
about  ten  and  a  half  per  cent  of  the  total  membership  (2352),  and  that  the 
present  junior  members  will  have  been  carried  as  such  for  about  five  and  a 
half  years.  Following  a  discussion  of  this  subject,  it  was  voted  to  change 
the  age  limit  of  junior  members  from  30  to  27  years  and  the  President  and 
Assistant  Secretary  were  authorized  to  prepare  the  necessary  change  in  the 
by-laws  for  submission  to  the  Society.  This  action  was  taken  with  the 
tmderstanding  that  it  should  not  be  retroactive. 

The  Assistant  Secretary  reported  the  receipt  of  a  letter  from  Mr.  C.  B. 
Young,  Inspection  and  Test  Section,  U.  S.  Railroad  Administration,  advising 
that  the  Railroad  Administration  had  suggested  to  33  railroads,  not  heretofore 
members  of  the  Society,  that  they  acquire  membership.  He  stated  that  13 
of  these  had  already  joined  and  that  it  was  expected  that  applications  from 
the  remaining  20  would  be  received  in  due  course.  He  also  reported  that  the 
total  number  of  railroads  holding  membership  is  now  34,  of  which  10  have 
been  acquired  through  the  transfer  of  memberships  formerly  held  personally 
by  individuals,  and  that  14  other  Roads  were  represented  unofficially  through 
individual  memberships. 

The  Assistant  Secretary  reported  on  behalf  of  Committee  E-5  on  stand- 
ing Committees  that  it  had  considered  the  question  referred  to  it  by  the 
Executive  Committee,  whether  the  Regulations  Governing  Standing  Com- 
mittees should  be  amended  to  provide  that  it  shall  be  improper  for  non- 
producers  to  delegate  their  proxies  for  committee  meetings  to  producers  or 
persons  representing  producing  interests;  and  that  Committee  E-5  recom- 
mends that  such  a  provisioa  shall  not  be  added  to  the  Regulations  basing  its 
recommendations  on  the  following  considerations: 

1.  That  committee  members,  either  producers  or  non-producers,  should 
retain  the  right  to  judge  whether  a  certam  individual  is  a  proper  person  to 
represent  him  at  a  committee  meeting. 

2.  That  the  Regulations  in  providing  for  numeric  balance  on  conmiittees 
between  producers  and  non-producers  do  not  intend  that  this  balance  shall 
necessarily  be  preserved  at  committee  meetings;  and,  moreover,  that  the  final 
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decision  on  all  recommendations  of  committees  is  by  letter  ballot  vote  of  the 
committee  members  themselves,  in  which  the  question  of  proxies  has  no 
influence; 

3.  That  such  a  rule  might  be  considered  as  a  reflection  on  the  integrity 
of  committee  members,  and  was  therefore  objectionable;  and 

4.  That  it  would  appear  imdesirable  to  make  any  further  distinction 
in  the  Regulations  between  producers  and  non-producers  than  is  absolutely 
necessary. 

Voted  that  the  recommendation  of  Committee  E-5  be  accepted  and  that 
the  section  on  Proxies  in  the  Regulations  be  retained  as  printed. 

The  Assistant  Secretary  reported  that  satisfactory  progress  was  being 
made  in  the  reorganization  of  Committee  C-10,  on  Hollow  Building  Tile; 
that  the  Hollow  Building  Tile  Association  had  voluntarily  renewed  its  pledge 
of  financial  support  and  would  subscribe  the  remaining  J5400  of  the  $600 
originally  promised;  and  that  it  had  voted  to  take  an  active  interest  in 
future  work  of  the  committee.  *  He  stated  that  recommendations  were 
expected  shortly  from  the  present  chairman,  Mr.  L.  H.  Provine,  as  to  the 
proposed  personnel  of  the  reorganized  committee. 

Voted  to  authorize  the  President  and  Assistant  Secretary  to  act  on 
Mr.  Provine's  recommendations  when  received. 

The  Assistant  Secretary  presented  correspondence  with  Mr.  Richard 
Moldenke,  chairman  of  Committee  A-3,  relating  to  the  proposed  formation 
of  a  joint  committee  to  standardize  core  prints,  pattern  colors,  allowances 
in  castings  for  position  of  holes,  etc.  It  was  explained  that  Mr.  Moldenke 
had  formed  a  joint  committee  consisting  of  representatives  from  several 
A.  S.  T.  M.  committees  interested  in  castings  and  that  the  work  of  this  com- 
mittee was  being  held  in  abeyance,  pending  action  by  the  Executive  Committee 
on  phases  involving  cooperation  with  other  Societies  which  might  seem  to  be 
more  immediately  concerned  in  this  question. 

After  discussion  of  the  question,  it  was  the  sense  of  the  Executive  Com- 
mittee that  it  would  be  desirable  to  have  from  the  beginning,  the  cooperation 
of  other  interested  Societies.    Voted  that: 

The  Assistant  Secretary  be  directed  to  bring  this  subject  to  the  attention 
of  the  American  Foundrymen's  Association,  the  Patternmakers'  Association, 
the  Steel  Foimders'  Society  and  the  Division  of  Metals  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers,  and  to  bring  about,  if 
possible,  the  formation  of  a  Joint  Committee  on  which  these  organizations 
would  be  represented,  with  the  understanding  that  the  Society  wishes  to 
cooperate  in  so  far  as  materials  are  concerned. 

The  Assistant  Secretary  reported  progress  in  the  translation  of  A.  S.  T.  M. 
.Standards  by  the  Department  of  Commerce,  to  the  effect  that  100  standards 
have  been  translated  into  Spanish  of  which  19  are  printed,  and  43  are  in  an 
advanced  state  of  preparation  for  press. 

He  stated  also  that  the  Department  was  now  in  quest  of  a  competent 
translator  with  a  view  of  translating  the  Standards  into  French. 

It  was  decided  to  appoint  Mr.  E.  D.  Boyer,  chairman  of  the  Entertain- 
ment Coranattee  for  the  annual  meeting,  and  to  empower  the  committee  to 
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increase  its  number  if  desired.  The  Assistant  Secretary  was  instructed  to 
suggest  to  Mr.  Boycr  the  desirability  of  the  Entertainment  Committee 
actively  acting  as  a  reception  committee  throughout  the  Convention  and 
especially  during  the  registration  of  members. 

The  report  of  the  Nominating  Committee  for  officers  for  the  ensuing 
year  was  presented,  which  contained  the  foUowing  nominees  who  had  all 
fonnally  accepted  their  nomination: 

For  President,  J.  A.  Capp; 
For  Vice-President,  C.  D.  Young; 

For  Members  of  the  Executive  Committee,  Ernest  Ashton,  C.  F.  W. 
Rys,  Admiral  D.  W.  Taylor  and  H.  P.  Moore. 

The  Assistant  Secretary  read  an  editorial  which  appeared  in  the  February 
27th  issue  of  the  Engineering  News-Record  suggesting  to  technical  sodeties 
and  individual  engineers  that  they  write  tg  their  congressmen  in  the  interest 
of  securing  an  appropriation  so  that  the  Bureau  of  Standards  could  continue 
certain  concrete  shear  tests  inaugurated  by  the  Emergency  Fleet  Corporation. 
It  was  voted  to  refer  this  matter  to  Engineering  Council. 

Announcement  was  made  of  the  reappointment  by  the  President  of  Past- 
President  A.  A.  Stevenson  as  the  representative  of  the  A.  S.  T.  M.  on  the 
Engineering  Division  of  the  National  Research  Council. 

An  invitation  was  presented  from  the  newly  organized  American  Welding 
Society  to  appoint  a  del^ate,  without  financial  obligations,  to  serve  with 
delegates  of  other  national  technical  societies  and  Government  departments 
on  an  American  Bureau  of  Welding  with  a  view  of  directing  cooperative 
research  work  and  standardization  in  the  field  of  welding. 

The  Assistant  Secretary  stated  that  Mr.  F.  M.  Farmer,  Chief  Engineer, 
Electrical  Testing  Laboratories,  a  member  of  the  Society,  was  an  active 
partidpant  in  this  movement;  that  in  response  to  his  inquiry,  Mr.  Farmer 
had  advised  that  he  would  be  willing  to  act  as  the  A.  S.  T.  M.  delegate  in  this 
Sodety;  and  that  he  had  agreed  to  so  act  informally  at  a  meeting  held  on 
April  11. 

It  was  voted  to  appoint  Mr.  Farmer  as  the  A.  S.  T.  M.  representative  in 
the  American  Welding  Sodety,  and  the  Assistant  Secretary  was  instructed 
to  advise  Mr.  Farmer  that  in  the  judgment  of  the  Executive  Committee 
matters  originating  in  the  American  Welding  Sodety  looking  to  the  prepara- 
tion of  standards  for  materials  should  be  referred  to  the  A.  S.  T.  M. 

An  invitation  was  presented  from  the  American  Concrete  Pipe  Assodation 
to  appoint  a  representative  on  a  joint  committee  to  report  on  spedfications 
for  culvert  pipe  to  consist  of  one  representative  each  from  the: 

American  Concrete  Institute 

American  Railway  Engineering  Association 

American  Concrete  Pipe  Assodation 

American  Sodety  of  Civil  Engineers 

American  Assodation  of  State  Highway  Officials 

American  Sodety  for  Testing  Materials 
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It  was  voted  to  accept  this  invitation  and  to  appoint  Mr.  H.  T.  Shelley,  a 
member  of  Committee  C-4. 

Announcement  was  made  of  the  appointment  by  the  President  of  Past- 
Presidents  Gibbs  and  Stevenson  and  the  Assistant  Secretary  as  a  committee 
to  confer  with  the  officers  of  the  Society  of  Automotive  Engineers  as  to  the 
possibilities  of  closer  cooperation  between  the  two  organizations.  Mr. 
Stevenson  reported  on  behalf  of  the  committee  the  substance  of  several 
conferences,  particularly  with  reference  to  the  subject  of  aircraft  steels.  On 
motion  of  Mr.  Stevenson  the  committee  was  discharged. 

Voted  that  a  committee  of  three  be  appointed  to  confer  with  a  like  com- 
mittee of  the  S.  A.  £.  on  the  means  by  which  a  joint  committee  of  the  two 
societies  can  be  formed  for  the  purpose  of  preparing  specifications  for  aircraft 
steels. 

The  President  appointed  Messrs.  A.  A.  Stevenson,  J.  A.  Capp  and  C. 
F.  W.  Rys  on  this  committee. 

For  the  information  of  the  Executive  Committee  correspondence  was 
presented  between  the  President  and  Mr.  Henry  M.  Howe  relating  to  the 
fimctions  of  the  Engineering  Division  of  the  National  Research  Council, 
in  so  far  as  they  relate  to  the  preparation  of  engineering  standards,  and 
suggesting  the  coordination  of  the  functions  of  that  Division,  the  A.  S.  T.  M. 
and  the  Bureau  of  Standards. 

It  was  agreed  that  no  action  was  required  and  that  the  matter  should 
be  left  in  the  hands  of  the  President. 

The  Assistant  Secretary  presented  a  letter  tmder  date  of  January  9  from 
the  Ordnance  Department,  U.  S.  A.,  bearing  on  the  creation  of  a  "Technical 
Division  "  in  that  Department  and  requesting  the  cooperation  of  the  A.  S.  T.  M. 
with  that  Division.  Mr.  Stevenson  also  presented  correspondence  on  this 
subject.    Following  a  discussion  it  was:  . 

Voted  that  this  matter  be  put  in  the  hands  of  a  committee  consisting  of 
the  President,  Past-President  Stevenson  and  the  Assistant  Secretary  with 
power  to  act. 

The  recommendation  of  Committee  C-2  on  Reinforced  Concrete  tmder 
date  of  August  16,  1917,  that  the  American  Society  of  Civil  Engineers,  Ameri- 
can Railway  Engineering  Association,  American  Concrete  Institute  and  the 
Portland  Cement  Association  be  invited  to  cooperate  with  Committee  C-2 
in  the  preparation  of  Standard  Specifications  for  Reinforced  Concrete,  was 
then  considered.  The  Assistant  Secretary  stated  that  this  recommendation 
had  been  considered  by  the  Executive  Committee  at  meetings  held  in  October 
1917,  and  January,  1918,  and  at  the  latter  was  laid  on  the  table  pending  develop- 
ments in  the  organization  of  the  American  Engineering  Standards  Committee. 
He  also  read  the  explanatory  note  in  that  connection  in  Section  20,  "Regu- 
lations Governing  Cooperative  Relations,"  in  the  Regulations  Governing 
Standing  Committees.  After  considerable  discussion  it  was  agreed  to  authorize 
this  cooperation  in  accordance  with  the  provisions  of  Section  19,  "Methods 
of  Initialing  Cooperation,"  in  the  Regulations,  and  it  was 

Voted  that  Committee  C-2  be  informed  that  the  Assistant  Secretary 
will  take  the  necessary  steps  to  bring  about  the  appointment  of  representatives 
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of  the  four  above-mentioned  bodies  to  cooperate  with  a  committee  of  the 
A.  S.  T.  M.  in  the  preparation  of  Specifications  for  Reinforced  Concrete. 

Voted  that  the  formulation  of  Regulations  Governing  Cooperative 
Relations  (Section  20  of  the  Regulations  Governing  Standing  Committees) 
be  deferred  and  that  each  case  be  handled  when  presented  on  its  own  merits. 

Voted  that  the  Assistant  Secretary  be  instructed  to  make  an  explanatory 
note  in  the  annual  report  of  the  Executive  Committee  as  to  why  it  was  thought 
to  be  unwise  to  make  fixed  regulations  at  this  time,  and  to  revise  the  present 
explanatory  note  under  Section  20  in  the  Regulations  Governing  Standing 
Committees  accordingly. 

The  Assistant  Secretary  presented  a  letter  from  Mr.  W.  P.  Wiltsee, 
chairman  of  the  Track  Committee  of  the  A.  R.  E.  A.,  requesting  a  conference 
with  the  A.  S.  T.  M.  committee  on  steel  tie  plates,  wrought  iron  tie  plates, 
malleable  iron  tie  plates,  track  bolts,  nut  locks,  cut  track  spikes  and  screw 
track  spikes,  with  a  view  of  agreeing  on  revised  specifications. 

Voted  that  Committee  A- 1  be  authorized  to  appoint  a  committee  to  confer 
with  the  Track  Committee  of  the  A.  R.  E.  A.  in  the  above  matters. 

The  Assistant  Secretary  called  attention  to  the  desirability  of  cooperating 
with  the  A.  R.  E.  A.  Rail  Committee  in  the  consideration  of  rail  specifications, 
in  view  of  the  announced  intention  of  that  association  to  revise  its  specifications 
and  in  doing  so  consult  with  a  committee  of  rail  manufacturers. 

Voted  that  the  Assistant  Secretary  be  authorized  to  communicate  with 
the  proper  persons  in  the  A.  R.  E.  A.  looking  to  the  establishment  of  cooper- 
ative relations  on  rail  matters. 

The  Assistant  Secretary  presented  a  letter  from  the  Savings  Division  of 
the  Treasury  Department  requesting  the  cooperation  of  the  Society  in  the 
sale  of  War  Savings  Stamps.  He  was  instructed  to  embody  the  letter  in  the 
last  page  of  the  next  circular  letter  to  members. 

American  Engineering  Standards  Committee. 

The  following  report  of  the  A.  S.  T.  M.  representatives,  Messrs.  Capp, 
Gibbs  and  Stevenson,  was  presented  by  Mr.  Capp: 

*' Since  the  last  meeting  of  the  Executive  Committee  there  have  been 
six  meetings  of  the  American  Engineering  Standards  Committee  as  follows: 
January  18,  February  1,  March  1,  March  15,  March  29  and  April  12.  The 
principal  question  under  consideration  at  these  meetings  has  been  the  pro- 
posed reorganization  of  the  Committee. 

1.  Action  on  Certain  A.S.T.M.  Standards. — Your  representatives  desired 
to  place  before  the  Standards  Committee  for  action  certain  A.S.T.M.  Specifi- 
cations concerning  which  the  most  complete  cooperation  had  obtained  in  their 
preparation.  It  was  determined,  therefore,  to  recommend  for  adoption  as 
"Tentative  Standard"  the  Standard  Specifications  and  Tests  for  Portland 
Cement  (C  9-17)  and  the  Standard  Specifications  for  Fire  Tests  of  Materials 
and  Construction  (C  19-18).  In  presenting  these  specifications  to  the  Com- 
mittee, a  complete  history  of  each  was  submitted  imder  the  following  headings: 

(a)  Data  Relative  to  Preparation  of  the  Specifications. 

(b)  Personnel  of  the  Committee  Responsible  for  them  at  the  Time  of 

Their  Adoption  or  Last  Re\'ision,  Divided  into  Producers  and 
Non-Producers. 


Digitized  by 


Googl( 


Annual  Report  of  the  Executive  Committee.      133 

(c)  Results  of  the  Letter  Ballot  Votes  on  Adoption  as  Standard  or 

Last  Revision,  both  of  the  Committee  and  of  the  Society. 

(d)  Use  of  the  Specifications  by  the  Industry. 

(e)  Possible  Revisions  now  under  Contemplation. 

In  preparing  these  statements,  the  assistance  of  the  chairman  of  each 
of  the  two  committees  involved  was  obtained. 

As  a  result  of  the  recommendation  of  your  representatives,  these  specifi- 
cations have  been  duly  adopted  by  a  letter  ballot  vote  of  the  Standards 
Committee  as  "Tentative  Standard." 

Your  representatives  have  also  prepared  information  along  the  above 
lines  in  connection  with  the  five  following  standards: 

Standard  Specifications  for  Drain  Tile  (C  4-16); 

Standard  Tests  for  Toughness  of  Rock  (D  3-18); 

Standard  Tests  for  Penetration  of  Bitiaminous  Materials  (D  5-16); 

Standard  Method  for  Distillation  of  Bitimiinous  Materials  Suitable  for 
Road  Treatment  (D  20-18;) 

Standard  Method  for  Sampling  of  Coal  (D  21-16). 

These  have  been  distributed  among  the  members  of  the  Standards 
Committee,  but  consideration  thereon  has  been  postponed  in  view  of  plans 
for  reorganization. 

//  is  recommended  that  the  Executive  Committee  formally  approve  the 
action  which  has  thus  been  taken  by  your  representatives. 

Similar  information  is  being  gathered  in  connection  with  certain  steel 
specifications. 

2.  Suggested  Method  of  Procedure. — ^Your  representatives  believe  that  a 
form  of  procedure  should  be  adopted  to  be  followed  in  bringing  existing 
A.S.T.M.  Standards  before  the  Standards  Committee.  The  following  is 
suggested  for  the  consideration  of  the  Executive  Committee: 

(a)  To  have  the  Secretary  obtain  the  advice  of  the  chairman  of  the 

committee  responsible  for  a  given  standard,  and  to  obtain  his 
assistance  in  preparing  a  history  of  the  standard  along  the  lines 
outlined  above. 

(b)  This  statement  should  then  be  submitted  to  the  Executive  Com- 

mittee for  them  to  decide  and  pass  upon  the  submission  of  the 
standard  to  the  Standards  Committee.  In  this  way  your 
representatives  would  be  presenting  standards  to  the  Standards 
Committee  under  definite  instructions  of  the  governing  body 
of  the  Society. 

(c)  Requests  from  the  chairmen  of  committees  that  standards  in  their 

charge  shall  be  submitted  to  the  Standards  Committee  would  be 
handled  in  the  samei  wav,  the  Secretary  being  authorized  to 
proceed  as  in  paragraph  (a). 

3.  Recommendation  of  Standards  Committee. — The  Standards  Committee 
has  requested  the  sponsor  societies,  when  submitting  standards  for  their 
approval,  to  see  that  measurements  in  these  standards  be  expressed  in  both 
English  and  metric  imits.  Our  Regulations  Governing  Form  of  Standards 
provide  as  follows: 

"Units  of  measurements  shall  be  expressed  in  both  the  English  and 
metric  systems,  if  in  the  judgment  of  the  committee  concerned  it  is 
desirable  to  do  so.  Temperatures  shall  be  expressed  in  Centigrade  values, 
and  also  in  Fahrenheit  values,  if  in  the  judgment  of  the  committee  con- 
cerned it  is  desirable  to  do  so." 

Action  taken: 

Item  1.    Approved. 

Item  2.    Voted  that  the  President,  Assistant  Secretary,  Representatives 
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of  the  A.  S.  T.  M.  on  the  Standards  Committee  and  the  chairmen  of  the  A.  S. 
T.  M.  committees  concerned  be  constituted  a  standing  committee,  with  power 
to  act  in  so  far  as  deciding  which  standards  shall  be  submitted  to  the  A.  E.  S.  C. 
for  adoption  as  American  Standard  or  Tentative  Standard;   and  that  this ' 
committee  shall  report  to  the  Executive  Committee  from  time  to  time. 

Item  3.  Voted  that  this  be  referred  to  Committee  £-5  on  Standing 
Committees  for  their  consideration  and  to  report  back  to  the  Executive 
Committee;  and  that  Committee  E-5  be  informed  that  in  the  judgment  of 
the  Executive  Committee  it  is  desirable  to  express  both  English  and  metric 
units. 

Mr.  Capp  made  a  brief  statement  of  conditions  which  have  led  the 
American  Engineering  Standards  Committee  to  consider  its  reorganization 
along  broader  lines.  He  stated  that  the  Standards  Committee  was  preparing 
a  revision  of  its  Constitution  for  final  action,  first  by  the  committee,  and, 
second,  by  the  governing  boards  of  the  five  founder  societies.  It  is  expected 
that  this  proposed  revision  will  be  presented  to  the  Executive  Committee  for 
action  at  its  next  quarterly  meeting. 

Engineering  Counch.. 

The  Assistant  Secretary  reported  the  appointment  by  the  President,  as 
previously  announced  by  letter  to  the  Executive  Committee,  of  Mr.  Albert 
Ladd  Colby  as  the  A.  S.  T.  M.  representative  on  Engineering  Cotmcil. 

The  Assistant  Secretary  presented  a  letter  from  Mr.  A.  D.  Flinn,  Secre- 
tary, Engineering  Council,  from  which  the  following  is  quoted: 

"After  repeated  consideration  of  the  financial  needs  of  the  National 
Service  Committee,  Engineering  Council  at  its  regular  meeting,  February  20, 
1919,  adopted  a  budget  for  the  Washington  office  for  the  calendar  year  1919, 
amounting  to  $24,970,  as  reported  in  the  minutes  of  that  meeting.  Chairman 
Channing,  of  Engineering  Council,  offered  personally  to  guarantee  the  financing 
of  the  Washington  office  to  an  amount  not  in  excess  of  $25,000.  Mr. 
Channing's  offer  was  accepted  with  appreciation,  as  it  enabled  Council  to 
enter  immediately  upon  the  program  laid  out  by  the  National  Service  Com- 
mittee.   It  was 

"Voted  that  for  the  necessary  support  of  the  National  Service  Committe 
during  1919,  Engineering  Council  ask  from  each  Founder  Society  the  sum  of 
$5000,  and  from  the  American  Society  for  Testing  Materials  an  amount  in 
like  proportion  to  its  membership.  Engineering  Council  asks  this  with  full 
knowledge  of  the  difficulty  which  the  grantor  societies  will  neet  in  complying, 
but  does  so  with  the  conviction  that  such  money  will  be  absolutely  needed 
if  the  National  Service  Committee  is  to  carry  out  the  valuable  work  which 
has  been  started — work  designed  to  increase  respect  for,  and  power  of,  the 
whole  engineering  profession."  • 

The  Assistant  Secretary  stated  that  the  Society's  share  of  the  above 
budget  woukl  amount  to  about  $1400. 

Voted  that  after  careful  consideration  of  the  above  request  of  Engineering 
Council,  the  Executive  Committee  of  the  Society  cannot  see  its  way  clear  to 
comply  therewith;  and  that  the  Assistant  Secretary  be  directed  to  advise  the 
Secretary  of  Engineering  Council  that  the  American  Society  for  Testing 
Materials  cannot  grant  the  request  of  Engineering  Council. 
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The  Assistant  Secretary  presented  an  invitation  from  Engineering 
Council  to  appoint  a  delegate  to  a  conference  to  be  held  in  Chicago  April 
23-25  under  the  auspices  of  the  National  Service  Committee  to  consider, 
primarily,  the  desirability  of  advocating  the  creation  of  a  National  Department 
of  Public  Works. 

Voted  that  inasmuch  as  the  subject  to  be  considered,  while  of  interest  to 
engineers  in  general,  is  one  with  which  the  Society  as  such  is  not  immediately 
concerned,  in  fact  is  really  outside  of  the  general  field  which  the  Society  aims 
to  cover,  the  Executive  Committee  deems  it  inadvisable  to  accept  the  invi- 
tation to  send  a  delegate  to  the  conference. 

A  letter  was  presented  from  the  chairman  of  the  National  Service  Com- 
mittee in  re.  the  distribution  through  the  medium  of  monthly  publications  of 
the  five  societies  in  Engineering  Coimcil  of  circular  matter  on  legislative  and 
government  matters  prepared  by  that  committee.  In  view  of  the  fact  that 
the  Society  does  not  publish  a  monthly  journal  and  of  other  difficulties  in 
carrying  out  this  request  it  was 

Voted  that  the  Assistant  Secretary  be  directed  to  advise  the  Chairman 
of  the  National  Service  Committee  that  it  is  impracticable  for  the  Society  . 
to  excerpt,  print  and  distribute  among  its  members  the  proposed  circular 
matter  on  legislative  and  government  questions  prepared  by  that  committee. 
A  communication  from  the  Secretary  of  Engineering  Council  to  the  secre- 
taries of  the  five  member  societies  was  presented,  in  which  it  was  suggested 
that  Mr.  M.  O.  Leighton,  Chairman,  National  Service  Committee,  be  given 
an  opportunity  at  the  annual  meeting  to  present  a  brief  statement  on  the 
work  of  the  National  Service  Committee.    It  was 

Voted  that  such  an  opportunity  should  be  granted  to  Mr.  Leighton  during 
the  first  session  of  the  annual  meeting. 

Mr.  Capp  presented  letters  he  had  received  from  Mr.  Albert  Ladd  Colby 
bearing  on  the  aircraft  steel  situation.  The  Assistan  t  Secretary  was  instructed 
to  send  a  communication,  on  behalf  of  the  Executive  Committee,  to  Mr. 
C.  Le  Maistre,  Secretary,  British  Engineering  Standards  Association,  to  the 
effect 

"that  a  committe  is  in  process  of  organization,  to  formulate  specifications 
for  Aircraft  Steels;  and  assuming  the  willingness  of  the  British  Engineering 
Standards  Association  to  cooperate  with  such  a  committee,  the  Executive 
Committee  has  the  honor  of  inviting  the  British  Engineering  Standards 
Association  to  send  representatives  to  this  country  to  confer  with  this  com- 
mittee, when  the  work  has  progressed  far  enough  to  justify  the  calling  of  a 
joint  meeting." 

The  report  of  the  special  committee  (Finance  Committee)  appointed  to 
report  on  the  desirability  of  removing  the  headquarters  of  the  Society  to  the 
Engineering  Societies  Building,  New  York  City,  copies  of  which  Iwl  been 
mailed  to  the  members  of  the  Executive  Committee  on  March  28,  was  then 
presented.    After  considerable  discussion  it  was 

Voted  that  the  Assistant  Secretary  be  instructed  to  advise  Mr.  Flinn, 
Secretary,  United  Engineering  Society,  that  no  decision  regarding  the  pro- 
posed move  to  New  York  has  been  reached  and  that  therefore  the  preliminary 
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negotiations  for  rooms  in  the  Engineering  Societies  Building  cannot  be  carried 
further  for  the  present. 

The  recommendation  of  the  Finance  Committee  that  the  finances  of  the 
Society  be  conducted  vmder  the  budget  system  was,  on  motion,  approved. 
The  budget  for  the  year  1919,  based  on  the  maintenance  of  headquarters  at 
the  University  of  Pennsylvania,  as  submitted  by  the  Finance  Committee 
and  mailed  to  members  of  the  Executive  Committee  on  April  9,  was  adopted. 

Adjourned  Meeting,  May  1,  1919. — ^Union  League,  Philadelphia. 
Present:  President,  G.  H.  Clamer;  Past-President,  W.  H.  Bixby;  Members 
of  Executive  Committee,  G.  Aertsen,  G.  K.  Burgess,  J.  A.  Capp,  G.  B.  Heckel, 
C.  D.  Young;  Assistant  Secretary,  C.  L.  Warwick;  By  invitation,  Past- 
President,  A.  W.  Gibbs. 

The  President  announced  that  the  purpose  of  the  adjourned  meeting 
was  to  give  further  consideration  to  several  matters  that  had  come  up  at  the 
r^:ular  quarterly  meeting  held  on  April  16,  the  most  important  being  the 
proposed  removal  of  the  headquarters  of  the  Society  from  the  University  of 
Pennsylvania. 

The  President  made  a  brief  statement  concerning  the  present  arrange- 
ments with  the  University.  He  also  stated  that  he  had  had  an  interview  with 
the  Provost  to  discuss  the  possibility  of  the  A.  S.  T.  M.  continuing  in  the  Civil 
Engineering  Department,  but  that  the  Provost  could  not  give  any  definite 
information  because  no  action  had  as  yet  been  taken  with  regard  to  Dr 
Marburg's  successor. 

On  invitation  of  the  President,  the  Assistant  Secretary  made  a  state- 
ment of  his  relations  with  the  University.  He  referred  to  the  constantly 
increasing  amount  of  work  involved  in  the  secretaryship  of  the  Society  and 
expressed  the  opinion  that  the  best  interests  of  the  Society  called  for  a  full- 
time  secretary. 

Genl.  Bixby  then  presented  a  verbal  report  of  the  Proceedings  at  the 
Conference  of  Engineering  Societies  held  in  Chicago,  April  23-25,  under  the 
auspices  of  the  National  Service  Committee  of  Engineering  Council,  to  consider 
the  possibilities  of  creating  a  National  Department  of  Public  Works,  which 
he  attended  as  an  informal  representative  of  the  Society.  He  also  recited 
briefly  the  circumstances  which  led  two  years  ago  to  the  organization  of 
Engineering  Council. 

The  Assistant  Secretary  read  the  report  of  the  special  committee  (Finance 
Committee)  —  presented  at  the  regular  quarterly  meeting  of  the  Executive 
Committee  —  which  had  been  charged  to  report  on  the  question  of  removing 
the  headquarters  of  the  Society  to  New  York. 

Following  an  extended  discussion  it  was 

Voted  that  the  Secretary- Treasurer  be  placed  on  a  full-time  basis  from 
and  after  the  next  annual  meeting. 

Voted  that  the  A.  S.  T.  M.  shall  not  move  to  New  York;  and  that  the 
Finance  Committee  make  the  necessary  preliminary  arrangements  —  for 
report  at  the  next  quarterly  meeting  of  the  Executive  Committee — for  remov- 
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ing  the  headquarters  of  the  Society  from  the  University  to  another  suitable 
location  in  Philadelphia. 

The  editorials  in  Engineering  News-Record,  issues  of  April  10  and  17, 
relating  to  Engineering  Standardization  and  the  interests  of  the  A.  S.  T.  M. 
therein,  were  considered.  It  was  announced  that  an  article  by  Mr.  E.  B. 
Rosa,  of  the  Bureau  of  Standards,  in  part  an  answer  to  these  editorials,  would 
be  published  in  Engineering  News-Record  in  the  issues  of  May  2  and  9. 

It  was  the  sense  of  the  meeting  that  the  replies  which  the  President  and 
other  members  of  the  Executive  Committee  had  made  to  the  editors  of 
Engineering  News-Record  (not  for  publication)  fully  met  the  situation  in  so 
far  as  the  Executive  Committee  was  concerned,  and  that  it  was  not  necessary 
for  a  formal  reply  to  be  prepared  by  the  Executive  Committee.  Rather  it 
was  the  feeling  that  the  Standards  Committee  itself  must  formally  take 
cognizance  of  these  editorial  comments  and  Mr.  Capp  stated  that  he  would 
see  that  the  editorials  were  brought  to  the  attention  of  the  Standards  Com- 
mittee at  its  meeting  on  May  17  for  suitable  reply. 

A  communication  from  the  Bureau  of  Standards  transmitting  the  report 
of  a  Conference  on  Industrial  Safety  Codes,  held  at  the  Bureau  on  January 
15,  was  presented,  in  which  a  number  of  societies  including  the  A.  S.  T.  M. 
were  asked  to  vote  on  two  plans  of  preparing  industrial  safety  codes:  Plan 
(A),  by  which  such  codes  would  be  prepared  by  committees  under  the  general 
direction  of  the  Bureau  of  Standards;  and  Plan  (B),  by  which  codes  would 
be  prepared  according  to  the  procedure  of  the  American  Engineering  Standards 
Committee,  reorganized  as  outlined  in  the  report. 

On  motion  this  communication  was  laid  on  the  table  with  the  under- 
standing that  the  Assistant  Secretary  would  inform  the  Bureau  that  the 
Society  will  not  cast  a  vote  in  the  •natter. 
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REPORT  OF  COMMITTEE  A-1 
ON 
STEEL. 

During  the  past  year  Committee  A-1  has  held  one  meeting 
on  March  7,  1919.  A  second  meeting  will  be  held  prior  to  the 
presentation  of  this  report  to  the  Society,  at  which  several  im- 
portant questions  will  be  considered.  The  Advisory  Committee 
has  held  two  meetings  at  which  matters  concerning  the  general 
administrative  affairs  of  the  committee  were  considered. 

The  present  membership  of  the  committee  is  123,  of  which 
73  are  classified  as  non-producers  and  50  as  producers. 

Sub-Committees, — There  have  been  no  new  sub-committees 
formed  during  the  year,  the  total  number  being  17. 

During  the  coming  year  the  committee  plans  to  organize 
a  new  Sub-Committee  on  Deep  Drawing  Steel  Stock.  In  its 
annual  report  in  1917,  the  committee  announced  its  intention 
of  forming  this  sub-committee,  but  encountered  such  difficulties 
owing  to  war  conditions  that  the  matter  was  postponed. 

The  committee  has  under  consideration  the  enlargement  of 
the  scope  of  activities  of  the  present  Sub-Committee  XV  on 
Cold-Drawn  Steel  to  include  specifications  for  hot  rolled  bars  to 
be  purchased  to  chemical  composition.  Recommendations  will 
be  received  from  Sub-Committee  XV  at  the  next  meeting  of  the 
conmiittee  with  regard  to  enlarged  personnel  and  change  of 
title  to  bring  this  about. 

Administrative  AJfairs. — The  committee  has  revised  its 
regulations  governing  administrative  work  in  two  important 
particulars:  first,  by  requiring  its  sub-committees  to  prepare 
their  reports  in  such  time  that  they  can  be  distributed  to  the 
members  of  the  committee  sufficiently  in  advance  of  the  meeting 
at  which  they  are  to  be  considered  to  allow  of  proper  study; 
and  second,  by  omitting  the  regular  January  meeting  of  the 
ronmiittee  and  requiring  instead  that  the  sub- committees  shall 
hold  regular  meetings  during  that  month  with  a  view  of  pre- 
paring their  final  reports  for  the  year  for  submission  at  the 

(138) 
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spring  meeting  of  the  committee,  which  has  been  moved  forward 
from  April  to  March.  The  latter  change  is  made  in  pursuance 
of  the  wish  of  the  Committee  on  Publications  that  committee 
reports  shall  be  submitted  as  early  in  the  year  as  possible. 

It  is  believed  that  these  changes  wUl  materially  expedite 
the  handling  of  the  constantly  growing  affairs  of  the  committee. 

Specifications  for  Aircraft  Steels. 

The  important  question  of  specifications  for  aircraft  steels 
has  b^en  under  consideration  for  the  past  year.  The  committee 
is  of  the  opinion  that  this  work  should  be  undertaken  in 
cooperation  with  the  Society  of  Automotive  Engineers,  which 
it  is  believed  can  best  be  done  by  the  formation  of  a  joint  com- 
mittee on  aircraft  steels.  The  committee  accordingly  recom- 
mended the  formation  of  such  a  joint  committee  to  the  Execu- 
tive Committee  of  the  Society,  which  is  undertaking  negotiations 
to  this  end  at  the  present  time.  By  selecting  a  thoroughly 
representative  personnel  it  is  believed  that  such  a  joint  com- 
mittee wiU  command  the  confidence  of  the  American  aircraft 
industry,  and  that  questions  of  international  standards  for  air- 
craft steels  can  be  considered  in  an  authoritative  way. 

Note  Providing  for  Increased  Phosphorus  and  Sulfur 
Limits  during  the  War  Emergency. 

One  of  the  most  important  matters  before  the  committee 
is  the  consideration  of  the  nature  of  the  recommendation  which 
the  committee  shall  make  this  year  to  the  Society  with  regard 
to  the  note  which  was  added  to  a  number  of  steel  specifications  by 
action  of  the  Society  at  the  last  annual  meeting,  reading  as  follows: 

"In  view  of  the  abnormal  difficulty  in  obtaining 
materials  in  time  of  war,  the  rejection  limits  for  sulfiur  in 
all  steels  and  for  phosphorus  in  add  steels  shall  be  raised 
0.01  per  cent  above  the  values  given  in  these  specifications. 
This  shall  be  effective  during  the  period  of  the  war  and  until 
otherwise  ordered  by  the  Society." 

As  stated  in  the  note  itself,  the  reason  for  allowing  this 
temporary  modification  in  the  phosphorus  and  sulfur  require- 
ments was  the  abnormal  difficulty  of  obtaining  materials  in  time 
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of  war  that  would  meet  the  specified  requirements  of  the  Society's 
standards,  owing  to  the  higher  phosphorus  and  sulfur  content 
of  the  raw  material  which  the  unprecedented  demand  for  steel 
forced  manufacturers  to  use.  The  note,  as  stated,  is  "effective 
during  the  period  of  the  war  and  until  otherwise  ordered  by  the 
Society." 

At  its  meeting  on  March  7,  the  first  which  was  held  since 
the  signing  of  the  armistice,  the  sub-committees  of  Committee 
A-1  in  charge  of  the  specifications  affected  were  instructed  to 
submit  recommendations  to  the  committee  with  respect  to  the 
continuance  or  removal  of  the  note,  and  to  submit  if  possible 
with  their  recommendations  such  records  of  performance  imder 
the  wider  limits  as  may  have  been  accumulated  since  the  note 
became  effective.  The  reports  of  these  sub-committees,  which 
will  be  considered  at  the  next  meeting  of  the  committee  just 
prior  to  the  annual  meeting,  show  such  a  wide  divergence  of 
opinion  among  the  various  sub-committees  that  the  officers  of 
the  committee  deemed  it  essential  to  take  prompt  steps  to  secure 
reliable  data  from  both  producers  and  consumers  upon  which 
the  committee  might  base  its  judgment.  A  representative 
committee  of  producers  and  consumers  has  accordingly  been 
appointed  with  instructions  to  collect  all  possible  data  bearing 
upon  the  following  question: 

"Considering  existing  conditions  with  respect  to  raw 
materials,  what  date  shall  be  set  for  the  removal  of  the  note 
from  the  several  specifications  to  which  it  has  applied?" 

It  is  desired  here  to  make  it  clear  that  the  committee  is 
at  present  considering  simply  the  question  of  present  industrial 
conditions  in  their  bearing  upon  the  date  of  removal  of  the 
note,  as  distinguished  from  the  more  general  question  as  to 
whether  the  phosphorus  and  sulfur  limits  in  the  A.S.T.M. 
steel  specifications  are  proper  ones.  The  latter  must  be  left  to 
the  careful  study  of  the  committee  in  the  light  of  all  available 
data.  To  that  end  the  various  sub-committees  of  Committee 
A-1  are  under  instructions  to  compile  in  so  far  as  possible  an 
adequate  record  of  the  service  of  material  purchased  under  any 
of  the  committee's  specifications  which  have  been  thus  modified. 
There  has  not  been  time  for  such  performance  records  to  be  made 
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available  and  the  committee  is  therefore  in  a  position  to  con- 
sider only  the  specific  question  of  the  date  of  removal  of  the 
note. 

This  question  will  be  carefully  considered  by  the  committee 
at  its  next  meeting,  and  recommendations  will  be  made  to  the 
Society  when  this  report  is  presented.^ 

Recommendations  Affecting  Standards. 

The  committee  makes  the  following  recommendations  con- 
cerning standards: 

Proposed  Revision  in  Existing  Standard. — The  committee 
has  prepared  a  proposed  revision  of  the  Standard  Specifications 
for  Open-hearth  Steel  Girder  and  High  Tee  Rails  (A  2-12)  given 
in  detail  below  under  the  heading  *^  Steel  Rails  and  Accessories," 
by  which  the  present  drop  test  requirements  would  be  replaced 
by  a  ball  impression  test.  The  committee  recommends  that  this 
proposed  revision  be  published  as  tentative.  The  result  of  the 
letter  ballot  vote  of  the  committee  on  this  recommendation  is  as 
follows:  affirmative,  66;  negative,  0;  not  voting,  42;  total 
ballots  cast,  108;  15  members  failed  to  return  their  ballot; 
total  membership,  123. 

Proposed  New  Standard. — The  committee  has  prepared 
proposed  Tentative  Specifications  for  Plates  for  Forge  Welding 
which  are  appended  to  this  report,^  and  to  which  detailed  refer- 
ence will  be  found  in  Appendix  I.  The  committee  recommends 
that  these  specifications  be  published  as  tentative.  The  result 
of  the  letter  ballot  vote  of  the  committee  on  this  recommendation 
is  as  follows:  affirmative,  72;  negative,  0;  not  voting,  36; 
total  ballots  cast,  108;  15  members  failed  to  return  their  ballot; 
total  membership,  123. 

Recommendations  Concerning  Present  Tentative  Standards. — 
The  committee  is  not  prepared  to  recommend  that  any  of  the 
following  five  tentative  specifications  for  which  it  is  responsible 
be  adopted  as  standard,  and  would  accordingly  ask  that  they  be 
continued  as  tentative  for  another  year  without  revision: 

>  For  the  recommendations  which  Committee  A-1  made  to  the  Society  with  regard  to  the 
Phosphorus  and  Sulfur  Note,  and  the  action  of  the  Society  thereon,  see  Summary  of  the  Pro- 
ceedings, pp,  17-19. — ^Ed. 

« See  pp.  44*-453.— Ed. 
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1.  For  Steel  Tie  Plates  (A  67-18  T). 

2.  For  Boiler  and  Firebox  Steel  for  Stationary  Service 

(A  70-18  T). 

3.  For  Carbon  Tool  Steel  (A  71-17  T). 

4.  For  Low-Carbon  Steel  Track  Bolts  (A  76-18  T). 

5.  For  Electric  Cast  Steel  Anchor  Chain  (A  77-18  T). 

In  the  following  the  committee  presents  a  r6sum6  of  its 
activities  during  the  year  not  previously  mentioned,  which  is 
arranged  for  convenience  in  the  order  of  the  respective  sub-com- 
mittees concerned. 

Steel  Rails  and  Accessories  (Sub-Committee  I). 

Revisions  in  Girder  Rail  Specifications  (A  2-12),  —  As 
announced  by  Committee  A-1  in  its  last  annual  report,^  Sub- 
Committee  I  has  had  imder  consideration,  in  cooperation  with 
a  committee  of  the  American  Electric  Railway  Association,  the 
question  of  omitting  the  drop  test  in  the  Standard  Specifications 
for  Open-hearth  Steel  Girder  and  High  Tee  Rails  (A  2-12)»  and 
substituting  therefor  a  ball  impression  test.  The  present  speci- 
fications for  girder  rails  call  for  a  drop  test  similar  to  that  used 
for  standard  T-rails.  This  test  does  not  bring  out  the  quality 
most  desired  by  users  of  girder  rails,  namely,  resistance  to  wear. . 
In  fact,  its  tendency  is  to  discourage  the  use  of  the  harder  rail 
which  is  more  resistant  to  wear.  Moreover,  girder  rails,  owing 
to  their  irregular  section,  are  difficult  to  test  in  the  drop,  and 
their  use  in  practice  is  such  that  the  drop  test  is  not  considered 
to  be  an  essential  one  as  it  is  in  the  standard  T-rail.  To  meet  the 
demands  of  users  of  this  material  for  an  impression  test  to 
determine  hardness,  the  committee  has  drawn  up,  in  cooperation 
with  the  A.  E.  R.  A.  committee,  the  following  requirements 
which  it  recommends  be  published  as  tentative  by  the  Society 
with  a  view  of  adoption  as  standard  when  the  specifications  are 
next  printed  in  the  Book  of  A.S.T.M.  Standards  in  1921: 

Omit  Sections  7  to  10,  inclusive,  of  the  present  specifications 
specifying  drop  test  requirements,  and  substitute  the  following 

^Procudintt,  Am.  Soc.  Test.  Mats..  Vol.  XVIII.  Part  I.  p.  105  (1918). 
s  1918  Book  of  A.S.T.M.  Standard!. 
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Sections  7  to  9,  renumbering  the  remaining  sections  of  the 
specifications: 

"7.  (a)  Four  representative  sections  of  rail  from  each  melt  impwMioa 
shall  be  selected  by  the  inspector  as  test  specimens.  *     p«cim«M. 

"  (ft)  Excess  scale  on  the  head  of  the  section  shall  be  carefully 
removed. 

"8.  {a)  The  head  of  each  specimen  shall  be  subjected  to  a  impnuloa  Test 
pressure  of  50  net  tons  (100,000  lb.)  for  a  period  of  15  seconds, 
applied  through  a  ball  f  in.  in  diameter. 

"  (J)  The  average  depth  of  impression  obtained  on  the  four 
specimens  shall  not  be  more  than  3.8  mm.  for  Class  A  rails,  nor 
more  than  3.6  mm.  for  Class  B  rails. 

"9.  If  the  average  of  the  impression  tests  from  any  melt  R«tettt. 
fails  to  conform  to  the  requirements  specified  in  Section  8  (6), 
the  manufacturer  may  at  his  option  tiest  each  rail  from  such  melt 
by  making  an  impression  test  on  the  web,  as  described  in  Section 
8  (a).  Rails  so  tested  which  conform  to  the  requirements  as  to 
depth  of  impression  specified  in  Section  8  (b)  shall  be  accepted/* 

The  committee  believes  it  is  justified  in  recommending  an 
impression  test  differing  from  the  standard  Brinell  impression 
test,  for  several  reasons:  first,  that  the  use  of  the  larger  ball  is 
more  convenient  in  view  of  the  considerable  number  of  tests 
contemplated  (four  from  every  melt,  with  provision  for  testing 
possibly  every  rail)  and  the  size  of  the  specimen;  second,  that 
the  test  is  intended  to  be  comparative  simply  in  so  far  as  girder 
rails  are  concerned,  and  not  absolute — that  is,  that  the  user  is 
not  particularly  interested  in  the  BrineH  hardness  of  the  rail; 
and  third,  that  the  proposed  test  is  in  agreement  with  present 
foreign  practice  in  tests  of  girder  rails. 

The  proposed  revision  has  been  approved  by  the  members  of 
the  A.  E.  R.  A.  committee  with  which  Sub-Committee  I  has  been 
cooperating,  and  it  is  understood  that  that  committee  will  recom- 
mend its  adoption  by  the  American  Electric  Railway  Association 
at  the  next  meeting  of  that  association. 

Rail  Specifications. — The  committee  intends  to  give  careful 
consideration  during  the  coming  year  to  the  revision  of  the 
A.S.T.M.  Specifications  for  Carbon  Steel  Rails  (A  1-14).     The      • 
Rail  Committee  of  the  American  Railway  Engineering  Asso- 
ciation has  under  consideration  certain  revisions  in  the  rail 


Digitized  by 


Googl( 


144  Report  of  Committee  A-1 

specifications  of  that  association.  Committee  A-1  believes  that 
it  is  most  desirable  to  establish  cooperative  relations  with  the 
A.  R.  E.  A.  Rail  Committee  in  the  consideration  of  rail  specifica- 
tions, and  on  its  recommendation  the  Executive  Committee  of 
the  Society  is  instituting  negotiations  to  that  end. 

Sub- Committee  I  has  been  in  close  touch  with  recent  devel- 
opments in  the  rail  situation.  In  that  connection.it  is  of  interest 
to  note  that  there  will  be  presented  this  year  to  the  Society  a 
paper  dealing  with  "Deep  Etching  of  Rails  and  Forgings,"  by 
F.  M.  Waring  and  K.  E.  Hofammann,  which  the  comnuttee 
hopes  will  be  productive  of  much  valuable  discussion. 

Specifications  for  Plates  for  Forge  Welding  (Sqb-Com- 
mittee  ii). 

In  its  annual  report  last  year^  the  committee  announced 
that  it  had  under  consideration  the  question  of  specifications 
for  plates  for  forge  welding.  The  report  contained  the  recom- 
mendation that  the  Standard  Specifications  for  Structural  Steel 
for  Cars  (A  11-16)  be  revised  to  include  requirements  for  plates 
for  welding,  but  when  the  report  was  presented  this  recommen- 
dation was  withdrawn  for  further  consideration.  The  committee 
has  decided  that  separate  specifications  for  this  product  should  be 
prepared,  and  tentative  specifications  are  accordingly  appended 
to  the  report.^ 

The  considerations  which  have  led  to  the  requirements  in 
the  proposed  specifications  are  so  important  that  the  report 
of  Sub-Committee  II  presented  to  the  committee  in  recommend- 
ing the  adoption  of  these  specifications  is  given  practically  in 
full  in  Appendix  I  to  this  report. 

Ship  Steel  (Sub-Committee  III). 
The  committee  will  give  consideration  during  the  year  to  a 
matter  which  it  was  obUged  to  postpone  during  war  activities, 
namely,  the  advisability  of  preparing  a  new  table  of  permissible 
variations  in  ship  plates  ordered  to  weight  per  square  foot  with 
closer  tolerances  than  those  which  now  appear  in  the  present 
specifications  and  with  a  limitation  on  undergage  at  the  edge  of 
the  plates. 

i  Proceedings.  Am.  Soc.  Teat.  Mats.,  Vol.  XVIII,  Part  I.  pp.  105-106  (1918). 
«  Sec  pp.  448-453.— Ed. 
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Steel  Castings  (Sub-Committee  VIII). 

The  committee  has  under  consideration  a  revision  of  the 
Standard  Specifications  for  Steel  Castings  (A  27-16)  by  which 
annealing  lugs  shall  be  placed  on  all  important  castings  to  aid 
the  purchaser  in  judging  of  the  quality  of  annealing.  Tests 
which  have  been  carried  out  on  castings  up  to  a  maximum  con- 
trolling thickness  of  6  in.  indicate  that  the  appearance  of  the 
fracture  of  such  test  lugs  when  broken  fully  checks  a  careful 
microscopic  surv'ey  of  the  structure  of  the  castings.  It  would 
appear,  however,  that  the  fracture  of  the  test  lug  becomes  less 
indicative  of  the  interior  condition  of  the  casting  as  the  con- 
trolling thickness  of  the  casting  increases. 

The  committee  is  not  yet  prepared  to  propose  this  revision 
to  the  Society  and  intends  to  give  the  matter  further  considera- 
tion during  the  year. 

Tubes  and  Pipe  (Sub-Committee  IX). 

A  letter  from  one  of  the  members  of  the  Society,  Mr.  H.  J. 
Skelton,  of  London,  England,  was  referred  to  Committee  A-1 
and  Committee  A-2  on  Wrought  Iron,  in  which  objection  was 
made  to  the  present  practice  in  the  Society's  specifications  for 
boiler  tubes  of  indicating  the  thickness  of  tubes  in  decimals  of 
an  inch  with  the  corresponding  Birmingham  wire  gage  number. 
Mr.  Skelton  suggested  the  use  of  either  the  Birmingham  gage 
or  the  Standard  wire  gage  established  in  England  in  1914.  The 
former  is  applied  to  wire  and  wire  products  and  the  latter  to 
hoops,  strips,  sheet  metal,  etc.  Upon  consulting  the  Bureau  of 
Standards  it  was  learned  that  there  is  only  one  standard  Birm- 
ingham wire  gage  in  general  use  in  this  country,  which  is  the  one 
at  present  specified  in  the  standards  of  the  Society.  It  was 
accordingly  determined  to  retain  the  use  of  that  gage,  but 
to  recommend  the  following  change  in  arrangement  by  which 
the  headings  in  the  tables  of  standard  weights  in  the  Specifi- 
cations for  Boiler  Tubes  for  Locomotives  (A  28-18)  and  the 
Specifications  for  Boiler  Tubes  for  Stationary  Ser\dce  (A  52-18) 
will  be  clianged  from  their  present  form: 


ThickneGB. 


I 
Inches.   1    B.w.g. 
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to  read  as  follows: 


TbiokneH, 
Birmin^ftm  Wire  Ga^a. 


No. 


It  is  recommended  that  this  change  in  arrangement  of  the 
headings  be  made  in  the  specifications  when  the  Book  of  Stand- 
ards is  next  published  in  1921. 

The  committee  is  also  considering  in  cooperation  with  Com- 
mittee A-2  a  revision  of  the  present  Specifications  of  the  Sodety 
for  Steel  Pipe  (A  53-18)  and  for  Wrought-Iron  Pipe  (A  72-18) 
by  which  the  requirements  of  the  specifications  for  both  standard 
and  extra  strong  pipe  will  be  extended  to  include  pipes  up  to 
12  in.  in  diameter.  The  present  specifications  apply  only  to 
pipes  6  in.  or  imder  in  diameter. 

Boiler  Steel  for  Stationary  Service 
(Sub-Committee  XI). 

In  its  report  last  year^  the  committee  proposed  certain 
revisions  distinguishing  more  sharply  between  flange  and  fire- 
box steel  in  the  Tentative  Specifications  for  Boiler  and  Firebox 
Steel  for  Stationary  Service  (A  70-18  T)  as  the  result  of  an  agree- 
ment reached  between  the  Boiler  Code  Committee  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  the  Association  of  Steel 
Manufacturers,  and  Committee  A-1.  The  specifications  in 
their  revised  form  were  then  continued  as  tentative  with  the 
hope  that  they  might  be  recommended  for  adoption  as  standard 
this  year.  There  is,  however,  a  question  which  the  Boiler  Code 
Committee  still  has  imder  consideration,  namely,  the  desira- 
bility of  further  distinguishing  between  the  grades  of  flange 
and  firebox  steel  by  requiring  a  homogeneity  test  to  be  made 
from  a  broken  bend  test  specimen  for  firebox  steel,  in  addition 
to  the  homogeneity  test  now  specified  to  be  made  from  a  broken 
tension  test  specimen.  (Bend  test  specimens  are  taken  trans- 
versely from  the  middle  of  the  top  of  the  plate,  while  tension 
test  specimens  are  taken  longitudinally  from  the  bottom  of  the 
plate.) 

^Procesdings,  Am.  Soc.  Test.  MaU..  Vol.  XVIII,  Part  I.  pp.  131-132  (1918). 


Digitized  by 


Googl( 


On  Steel.  147 

In  view  of  the  fact  that  this  matter  is  still  under  joint  con- 
sideration by  the  cooperating  bodies  referred  to  above,  Com- 
mittee A-1  believes  it  best  to  continue  the  present  specifications 
as  tentative  for  another  year,  which  it  accordingly  recommends. 

Ladle  Test  Ingot  Investigations  (Sub-Committee  XII). 

The  committee  desires  to  present  the  report  of  its  Sub- 
Committee  XII  on  the  subject  of  Ladle  Test  Ingot  Investigations 
which  is  attached  to  this  report  as  Appendix  II.  The  report 
contains  a  summary  of  the  metallographic  examination  of  medial 
and  transverse  sections,  and  the  chemical  examination  of  medial 
sections  of  four  sets  of  ladle  test  ingots  poured  in  five  typical 
shapes  of  molds  representing  present  practice. 

The  investigation  has  not  been  completed  owing  to  the 
difficulties  of  carrying  on  the  work  during  war  conditions.  It 
is  hoped  that  it  may  be  actively  carried  forward  during  the 
coming  year. 

Tool  Steel  (Sub-Committee  XIV). 

The  committee  has  under  consideration  certain  revisions 
in  the  present  Tentative  Specifications  for  Carbon  Tool  Steel 
(A  71-17  T),  but  is  not  yet  prepared  to  make  any  definite  recom- 
mendations to  the  Society.  The  committee  accordingly  asks 
that  the  present  specifications  be  continued  as  tentative  for 
another  year. 

Sub-Committee  XIV  in  charge  of  specifications  for  tool 
steel  has  given  consideration  to  the  question  of  preparing  speci- 
fications for  high  speed  tool  steel.  It  is  believed  that  the  time 
has  not  yet  arrived  to  undertake  the  development  of  such 
specifications.  A  study  and  discussion  of  the  subject  is  needed, 
and  the  committee  hopes  that  the  paper  on  Modem  High  Speed 
Steel  to  be  read  at  the  approaching  annual  meeting  by  John  A. 
Mathews  will  result  in  helpful  discussion. 

Cast  Steel  Anchor  Chain  (Sub-Committee  XVI). 

Last  year  Committee  A-1  recommended  the  adoption  as 
tentative  of  Specifications  for  Electric  Cast  Steel  Anchor  Chain.* 
During  the  year  several  questions  relating  to  these  specifications 

^Proceedings,  Am.  Soc.  Test.  MaU..  Vol.  XVIII.  Part  I.  p.  460  (1918). 
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have  been  under  consideration  by  Sub-Committee  XVI  on  Cast 
Steel  Anchor  Chain,  namely: 

1.  The   inclusion   of    chemical   limits  for  phosphorus 

and  sulfur; 

2.  The  inclusion  of  shock  test  requirements; 

3.  The  inclusion  of  tolerances  on  chain  link  dimensions. 

The  following  recommendations  of  the  sub-committee 
have  been  endorsed  by  Committee  A-1 : 

1.  Chemical  Requirements, — A  sub-sub-committee  was 
appointed  to  investigate  the  question  of  specifying  chemical 
requirements,  particularly  with  reference  to  limits  on  phos- 
phorus and  sulfur;  and  if  it  is  decided  that  such  limits  should 
be  included  the  sub-sub-committee  is  to  make  definite  recom- 
mendations as  to  what  these  limits  should  be. 

2.  Shock  Tests. — It  was  the  consensus  of  opinion  6f  the  sub- 
committee that  this  subject  should  be  given  further  consideration, 
and  that  the  sub-committee  should  have  the  opportunity  of 
considering  data  that  are  now  being  accumulated  by  a  sub-sub- 
committee before  it  will  be  in  a  position  to  make  recommendations 
to  Committee  A-1. 

3.  Tolerances  on  Dimensions. — It  was  voted  that  Section  3 
in  the  present  specifications  remain  as  now  printed.  It  was 
brought  out  in  the  discussion  that  it  would  hardly  be  practicable 
to  include  a  table  of  tolerances  on  dimensions  that  would  satisfy 
all  users  on  account  of  the  variety  in  the  sizes  of  anchor  chain  and 
the  different  requirements  of  the  several  classification  societies. 

The  committee  accordingly  recommends  that  these  speci- 
fications be  continued  as  tentative  without  revision.. 

Miscellaneous  Matters. 

Conservation  of  Manganese. — In  October,  1918,  the  com- 
mittee was  requested  by  the  Engineering  Division  of  the  National 
Research  Council  to  assist  it  in  its  endeavor  to  reduce  importa- 
tion of  manganese  ore  into  this  country  in  every  way  possible, 
and  urged  that  the  committee  take  such  steps  as  it  could  to 
lower  the  manganese  requirements  in  its  steel  specifications. 
There  are  19  specifications  of  the  Society  which  specify  mini- 
mum manganese  limits.    A  committee  was  accordingly  appointed 
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with  instructions  to  consider,  in  the  light  of  a  war  emergency 
measure,  the  possibilities  of  lowering  or  eliminating  entirely  the 
minimum  manganese  limits  in  these  specifications.  This  com- 
mittee began  a  thorough  canvass  of  the  situation,  in  the  midst 
of  which  the  armistice  was  signed,  and  as  a  result  of  subsequent 
correspondence  with  the  National  Research  Council  the  request 
for  special  action  was  withdrawn. 

The  committee  nevertheless  completed  its  investigation  of 
the  matter  among  the  various  sub-committees  in  charge  of  these 
specifications,  and  the  information  which  it  obtained  is  on  file 
with  Committee  A-1  for  future  reference  if  desired. 

Specifications  far  Aluminum  Shot  for  Use  in  Open- hearth 
Steel  Practice. — During  the  year  one  of  the  members  of  the 
Society  suggested  the  preparation  of  specifications  for  aluminum 
shot  for  use  in  open-hearth  steel  practice.  Since  the  consider- 
ation of  such  specifications  belongs  properly  to  Committee  B-2 
on  Non-Ferrous  Metals  and  Alloys,  Committee  A-1  has  con- 
sulted with  Committee  B-2,  with  the  result  that  the  question 
has  been  referred  to  its  Sub-Committee  VIII  on  Aluminum 
Alloys,  Cast  and  Wrought,  which  will  cooperate  with  a  special 
conunittee  to  be  appointed  by  Committee  A-1.  Any  suggestions 
from  members  of  the  Society  will  be  appreciated  and  should 
be  directed  to  Mr.  Jesse  L.  Jones,  198  Dewey  Avenue,  Edge- 
wood  Park,  Pa. 

Color  Scheme  for  Marking  Bar  Steels. — The  committee  was 
asked  during  the  year  to  take  up  the  standardization  of  a  color 
scheme  for  marking  bar  steels  to  distinguish  the  various  grades. 
After  careful  consideration  it  was  deemed  impracticable  to 
prepare  such  a  standard  color  scheme. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  120  members,  of  whom  114  have  voted 
affirmatively,  none  negatively,  and  6  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

J.  A.  Capp, 
C.  L.  Warwick,  Chairman. 

Secretary. 

For  Addwidum  to  this  report,  sec  page  171. — Ed. 
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REPORT  OF  SUB-COMMITTEE  II 

ON 

SPECIFICATIONS  FOR  PLATES  FOR  FORGE  WELDING. 

For  the  information  of  the  members  of  the  Society,  the 
following  memorandum  is  given  explaining  the  origin  and  sub- 
sequent development  of  proposed  standard  specifications  for 
plates  for  forge  welding  for  tank  cars  and  similar  containers. 

The  chairman  of  the  Tank  Car  Committee  of  the  Master 
Car  Builders'  Association,  Mr.  A.  W.  Gibbs,  requested  Committee 
A-1  to  issue  a  specification  for  forge- welding  plates  suitable 
especially  for  tank  cars.  This  matter  was  referred  to  Sub- 
Committee  II  and  initial  work  taken  up  with  particular  reference 
to  that  part  of  the  M.C.B.  Specifications  for  Tank  Cars  which 
reads  as  follows: 

CLASS  V— TANK  CAR. 

Effbctivb  January  1,  1918. 

Designs  for  this  class  of  car,  including  details,  the  approval  of  which  is 
specifically  required,  shall  be  submitted  to  and  approved  by  the  Master  Car 
Builders'  Association. 

Tank. 

{Note: — It  is  so  vitally  important,  because  of  the 
character  of  the  commodities  to  be  shipped  in  these 
cars,  that  the  tank  shall  be  absolutely  tight,  that 
riveted  tanks  will  not  be  permitted,  and  all  seams 
shall  be  welded.) 

1.  Bursting  Pressure, — ^The  calculated  bursting  pressure,  based  on  the 
lowest  tensile  strength  of  the  plate,  shall  be  not  less  than  960  lb.  per  sq.  in. 

2.  Material. — (a)  All  plates  for  tank,  and  for  dome  if  dome  is  made  of 
plate,  shall  be  of  steel  complying  with  the  American  Society  for  Testing  Mate- 
rials Specifications  for  Boiler  Plate  Steel,  Flange  Quality.  For  the  purpose  of 
welding,  the  lowest  carbon  content  consistent  with  the  strength  prescribed 
for  this  quality  is  desired. 

(150) 
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The  requirements  of  the  A.S.T.M.  Specifications  for  BoDer 
Steel,  Flange  Quality  (Serial  Designation:  A  30-18)  are: 

Chemical  Composition. 

Carbon,  per  cent 

Manganese,  per  cent 0.30-0.60 

not  over  0.05 


Phosphorus,  per  cent  <  ^    . ' 

Sulfur,  per  cent "     "    0.05 


"      "     0.04 


No  increase  allowed  for  check  analysis. 


Physical  Propbrtibs. 


Tensile  strength,  lb.  per  sq.  in 55  000  -  65  000 

Yield  point,  **        "        0.5  tens.  str. 

Elongation  in  8  in.,  per  cent i_l??L??_ 

Tens.  str. 

Reduction  in  elongation  allowed  for  increased  thickness. 

There  apparently  was  some  objection  on  the  part  of  the 
fabricators  to  using  steel  of  such  high  tensile  strength  for  welding; 
hence  it  was  proposed  that  a  softer  grade  should  be  specified, 
and  that  the  A.S.T.M.  should  prepare  a  specification  written 
especially  for  forge-welding  plates. 

Sub-Committee  II  considered  this  subject  at  two  meetings 
held  during  last  year.  It  was  the  intention,  if  possible,  to  reach 
a  definite  conclusion  regarding  the  issue  of  a  new  standard  speci- 
fication for  plates  for  forge  welding  and  have  it  printed  in  the 
1918  Book  of  A.S.T.M.  Standards.  The  time  was  too  short  to 
accomplish  this  before  the  annual  meeting  last  year.  Therefore, 
the  sub-committee  recommended  to  Committee  A-1  that  require- 
ments for  plates  for  forge  welding  be  incorporated  in  the  Standard 
Specifications  for  Structural  Steel  for  Cars  {A  11-16),  as  indi- 
cated in  the  last  annual  report  of  the  committee,^  and  referred 
to  letter  ballot  for  adoption  as  standard.  It  then  developed  that 
these  requirements  were  not  entirely  satisfactory  to  the  welding 
companies  which  use  these  plates.  The  matter  was  accordingly 
reconsidered  by  Committee  A- 1  at  its  June  (1918)  meeting,  and  the 

^ProcuHnts,  Am.  Soc.  Test.  Mats..  Vol.  XVIII.  Ptet  I,  pp.  105  and  124  (1919). 
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recommendation  withdrawn  before  the  report  of  the  committee 
was  presented. 

It  was  decided  by  the  committee  at  that  meeting  that 
separate  specifications  for  plates  for  forge  welding  should  be 
written.  Accordingly,  at  a  meeting  of  the  sub-committee  held 
January  10,  1919,  at  which  10  of  a  possible  18  members  were 
present,  information  gathered  from  all  available  sources  was 
considered.  To  determine  the  quality  and  grade  of  steel  best 
suited  for  the  use  intended,  both  as  to  strength  and  weldability, 
the  sub-committee  obtained  information  from  the  Tank  Car 
Committee  of  the  Master  Car  Builders*  Association,  from  the 
raihoad  companies  who  use  the  tank  cars,  and  from  the  leading 
manufacturers  in  the  country  who  are  engaged  in  fabrication  of 
tanks  for  cars  by  the  forge-welding  process.  Based  upon  this 
information,  the  sub-committee  prepared  the  attached  Specifi- 
cations for  Plates  for  Forge  Welding,  which  it  recommends  be 
adopted  as  tentative. 

The  following  notes  with  respect  to  chemical  and  physical 
properties  are  given: 

CJtemical  Composition. — ^All  parties-  at  interest  seem  to  be 
agreed  that  carbon  becomes  a  deterrent  to  good  welding  when 
in  excess  of  0.18  per  cent.  To  encourage  the  narrowing  of  the 
working  limits  at  the  mills,  it  was  determined  to  fix  the  chemical 
limits  as  **  check  analysis  Umits,"  without  the  25  per  cent  excess 
allowance  in  the  Specifications  for  Structural  Steel  for  Cars. 
The  sulfur  limit  was  then  placed  at  0.05  per  cent,  which  is 
somewhat  closer  than  0.045  per  cent  with  25  per  cent  excess  on 
check  analysis  allowed  in  the  revisions  presented  last  year. 

The  consensus  of  opinion  is  that  copper  should  be  left  out 
of  the  specifications.  Limits  for  silicon,  nickel  and  chromium 
have  been  set  at  0.05  per  cent  for  each  element. 

Physical  Properties. — The  sub-committee  was  advised  by 
Mr.  Gibbs  that  **the  question  of  tensile  strength  is  subordinate 
to  that  of  the  welding  qualities,  for  if  the  chemistry  required 
involves  low  tensile  strength,  the  specified  bursting  strength  can 
be  obtained  by  increasing  the  thickness  of  the  plate."  The 
opinion  seems  to  be  unanimous  that  a  soft  steel  is  necessary, 
the  general  aim  being  for  a  carbon  content  of  from  0.08  to  0.12 
per  cent  for  satisfactory  welding  properties.    Having  fixed  the 
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maximum  carbon  at  0,18  per  cent,  and  bearing  in  mind  the 
lower  values  which  are  worked  to,  it  was  seen  that  the  tensile 
strength  of  thick  plates  would  surely  drop  below  48,000  lb. 
per  sq.  in.,  but  that  the  lowest  carbons  in  the  thinner  plates 
would  probably  not  run  the  tensile  strength  below  48,000  lb. 
Therefore,'  in  order  to  permit  designers  of  welded  tanks  when 
plates  i  in.  or  under  in  thickness  are  used,  to  have  the  benefit  of 
this  figure,  the  tensile  strengths  have  been  specified  at  48,000  lb. 
for  plates  J  in.  or  under  and  45,000  lb.  for  plates  over  f  in.  in 
thickness. 

Requirements  for  elongation,,  including  modifications  for 
thick  and  thin  plates,  are  substantially  the  same  as  for  struc- 
tural steel  for  cars.  Bend  test  requirements,  however,  are 
somewhat  more  severe,  the  bend  specimen  being  required  to 
bend  flat  on  itself  through  180  deg.  irrespective  of  the  thickness 
of  the  plate. 

It  is  believed  that  the  specifications  will  meet  with  general 
approval.  Two  of  the  leading  consumers  of  this  material,  who 
are  manufacturers  of  tanks  for  cars  by  the  forge-welding  process, 
are  members  of  the  sub-committee  and  voted  favorably.  Two 
manufacturers  who  are  not  members  of  the  Society  were  con- 
sulted and  expressed  themselves  as  favorable  to  the  proposed 
specifications. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

F.  E.  Abbott, 
Chairman, 
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REPORT  OP  SUB-COMMITTEE  XII 

ON 

LADLE  TEST  INGOT  INVESTIGATION. 

Sub-Committee  XII  presents  as  its  report  to  Committee 
A-1  the  following  report  submitted  to  it  by  Mr.  J.  R.  Cain, 
Chemist,  and  Mr.  H.  S.  Rawdon,  Associate  Physicist,  of  the 
Bureau  of  Standards,  under  whose  direction  the  investigation 
of  ladle  test  steel  ingots  is  being  conducted.  This  report 
describes  the  work  which  has  been  done  since  the  presentation 
of  the  last  report^  of  the  sub-committee  on  this  subject,  and 
embodies  conclusions  of  the  investigators. 

Report  by  J.  R.  Cain  and  H.  S.  Rawdon. 

In  the  last  report  of  Sub-Committee  XII  on  this  subject, 
the  following  program  for  further  work  was  suggested: 

1.  Extension  of  the  metallographic  study  to  several 
planes  through  the  ingot,  with  provision,  if  possible,  for 
a  closer  estimation  of  sulfur  and  carbon  differences  metal- 
lographically. 

2.  Pouring  of  selected  ingot  types  at  one  time  and 
place  from  two  grades  of  steel — a  low-carbon  type  (grade 
No.  l)  and  a  medium-carbon  type  (grade  No.  3),  each  type 
having  compositions  and  metallurgical  treatments  designed 
to  give  (a)  * 'rising"  steel  (not  completely  freed  from  gases) 
and  (b)  ''quiet'*  steel,  such  as  would  give  sound  ingots; 
the  ingots  poured  as  in  (a)  to  be  given  aluminum  treatment 
to  make  them  sound  Examination  of  these  ingots  in  a 
manner  similar  to  the  present  investigation. 

3.  Following  completion  of  this  part  of  the  investi- 
gation, a  similar  study  to  be  made  of  selected  ingot  types 

^Proceedings,  Am.  Soc.  Test.  Mats.,  Vol.  XVI.  Part  I.  p.  129  (1916).   . 
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poured  in  molds  having  the  same  mass,  in  such  way  as  to 
secure  uniform  chilling  effect. 

4.  Finally,  studying  the  question  of  relation  of  test  ingot 
analyses  to  composition  of  rolled  products. 

The  present  report  covers  the  following  work:  The  metal- 
lographic  examination  of  medial  and  transverse  and  the  chemical 
examination  of  medial  sections  of  four  sets  of  ladle  test  ingots 
poured  in  five  typical  shapes  of  molds  selected  from  among 
those  investigated  in  the  previous  report  as  representing  present 
practice.  Two  sets  of  ingots  from  two  different  heats  of  low- 
carbon  steels  (about  0.2  per  cent  carbon) — Series  B —  were  made 
by  the  Carnegie  Steel  Co.,  and  two  sets  from  two  different  heats 
of  medium-carbon  steel  (about  0.6  per  cent  carbon) — Series  A — 
were  made  by  the  Cambria  Steel  Co.  One  heat  each  of  the  low- 
carbon  and  the  medium-carbon  steel  was  a  ''rising"  steel  and 
received  aluminum  treatment  in  the  mold.  The  other  heats 
were  poured  into  the  molds  without  aluminum  addition.  The 
purpose  of  this  work  was  (a)  to  compare  the  five  ingot  types,  and 
(b)  to  demonstrate  whether  or  not  aliuninum  treatment  in  the 
mold  removed  any  defects  found  in  the  corresponding  ingots  of 
the  companion  heat  and  particularly  whether  aluminum  treat- 
ment would  give  sound  ingots  with  *' rising''- steel,  these  being 
difficult  to  secure  in  such  steel  without  its  use. 

The  works'  analyses  of  the  heats  are  as  follows: 

Carbon. 
Type  op  Steel  per  cent. 

Low-Carbon  f  Aluminum  treated 0.19 

(Series  B)    \  No  aluminum 0. 20 

Medium-Carbon  f  Aluminum  treated 0.58 

(Series  A)        \  No  aluminiun 0.56 

The  ingot  molds  for  this  work  were  assembled  on  the  plat- 
form in  front  of  the  open-hearth  furnace  and  filled  while  the 
workmen  were  filling  the  large  molds  from  the  ladle.  Some  of  the 
molds  were  provided  with  long  steel  rods  serving  as  handles 
and  were  filled  by  holding  them  under  the  stream  of  metal 
flowing  out  from  the  ladle;  to  facilitate  this  the  opening  in  the 
ladle  was  partially  closed.    Molds  not  provided  with  a  handle 
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were  filled  from  an  iron  spoon  in  which  a  sufficient  amount  of 
metal  was  caught  by  holding  the  spoon  underneath  the  ladle 
opening. 

By  pouring  all  the  test  ingots  at  one  time  it  was  easy  to 
see  the  comparative  advantages  or  disadvantages  of  types  from 
the  standpoint  of  ease  and  certainty  of  manipulation.  In  this 
connection  it  is  necessary  that  the  shape  and  t>TDe  of  mold  be 
considered  together  with  the  question  of  ingot  type.  Molds  of 
Types  1  and  2  (see  Table  I)  as  constructed  showed  marked  in- 
feriority in  these  regards  because:  (l)  they  were  not  provided 
with  handles,  but  had  to  be  filled  from  a  spoon,  which  resulted 
in  the  metal  in  the  spoon  becoming  chilled  before  it  reached  the 
mold;  in  a  few  cases  ingots  of  these  types  could  not  be  poured 
in  the  first  trials;  (2)  the  mold  for  T>pe  1  is  in  two  pieces  and 
had  to  be  assembled  by  clamps,  which  is  time-consuming  and 
awkward;  (3)  both  molds  have  very  small  openings,  and  are 
therefore  hard  to  fill;  (4)  it  was  found  to  be  difficult  in  some 
cases  to  remove  the  ingots  from  both  types  of  mold  after  the  metal 
had  solidified,  especially  with  molds  of  Type  1 ;  (5)  the  mold 
for  Type  1  is  not  symmetrical,  consequently  the  cooUng  takes 
place  unsymmetrically.  Tj^^e  1  gave  very  defective  ingots, 
which  might  possibly  be  accounted  for  by  the  unequal  rate  of 
cooling  on  the  two  sides.  The  practical  disadvantages  of  these 
two  types  were  so  marked  as  compared  with  the  other  types  of 
molds  that  they  would  in  themselves  seem  sufficient  grounds 
for  recommending  discontinuance  of  Types  1  and  2,  unless 
some  change  were  made  in  the  design  of  the;  molds.*  The  mold 
for  Type  1  would  be  difficult  to  modify,  because  it  is  a  split 
mold.  In  addition  to  the  disadvantages  just  detailed,  so  far 
as  shown  by  this  work  and  the  work  pre\dously  reported  by  the 
sub-committee,  the  ingots  obtained  from  molds  of  Tj^pes  1  and 
2  were  the  worst  of  the  series  in  respect  to  soundness  and  free- 
dom from  segregation. 

Some  variations  in  the  use  of  aluminum,  made  necessary 
by  circumstances,  were  adopted.  The  aluminum  additions  in 
the  low-carbon  steels  were  in  the  form  of  wire;  in  the  medium- 
carbon  steels  aluminum  shot  were  used.  The  rate  of  addition 
in  each  case  was  2  grams  of  aluminum  per  5  lb.  of  steel.  In 
the  case  of  low-carbon  steels  the  aluminum  was  placed  in  the 
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bottom  of  the  mold  just  prior  to  pouring,  except  in  molds  of 
Types  rand  2.  In  these  molds  rapid  chilling  action  was  antici- 
pated, and  since  the  metal  reached  the  molds  at  a  low  temperature 
(due  to  spoons  being  used  for  filling,  as  stated  above),  the 
aluminum  wire  was  placed  in  the  bottom  of  the  spoon  instead 
of  in  the  mold.  Thus  in  all  cases  the  molten  steel  flowed  on  to 
the  aluminum  and  conditions  were  favorable  for  the  rapid  dif- 
fusion of  the  latter  before  any  oxidation  of  the  aluminum  by 
air  could  take  place.    In  the  case  of  the  medium-carbon  steels 

Table  I. — Analyses  of  the  Medially  Split  Ingots  That  Were  Metallo- 

GRAPHICALLY   EXAMINED. 
All  Values  ark  Per  Cent. 


Low-Carbon  (Series  fi).  |      Medium-Carbon  fSeries  Aj. 
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the  practice  was  the  same,  except  that  in  pouring  Type  2  the 
shot  were  thrown  into  the  stream  of  metal  flowing  into  the  mold. 
In  spite  of  these  precautions  to  promote  rapid  intermingling  of 
the  two  metals,  it  was  found  in  some  of  the  ingots  that  the 
imprint  of  the  aluminum  wire  originally  in  the  bottom  of  the 
mold  could  be  observed.  However,  that  the  aluminum  performed 
its  function  of  imparting  soundness  to  the  metal,  is  shown  by  the 
comparison  of  the  photographs  of  the  split  ingots  made  with 
and  without  aluminum. 

In  order  to  expedite  the  work  and  in  view  of  the  congested 
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Top. 


Top. 


Untreated. 


Treated. 
Fig.  1. — Longitudinal  Sections  from  Type  1  Ingots  of  Series  B  (Low-Carbon). 
Top. 


Top.  Ptij^  Untreated. 


.v.-::^ 


;,  Treated.] 
Fig.  2. — Longitudinal  Sections  from  Type  1  Ingots  of  Series  A  (Medium  Carbon). 
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Fig.  3. — Transverse  Sections  from  Type  1  Ingots  of  Series  B  (Low  Carbon). 
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Untreated.  Treated. 

Fig.  4. — Transverse  Sections  from  Type  1  Ingots  of  Series  A  (Medium  Carbon). 
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Untreated.  Treated. 

Transverse  Sections. 

Fig.  5. — Sections  from  Type  2  Ingots  of  Series  A  (Medium  Carbon). 


Digitized  by 


Googl( 


162  Report  of  Committee  A-1  (Appendix  II). 


Untreated. 


..m 


Treated. 
Longitudinal  Sections. 
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Transverse  Section. 


Pig.  6. — Sections  from  Type  3  Ingots  of  Series  B  (Low  Carbon).       ^ 
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Treated. 

Fig.  7. — Longitudinal  Sections  from  Type  3  Ingots  of  Series  A  (Medium 

Carbon). 
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Untreated.  Treated. 

Fig.  8. — Longitudinal  Sections  from  Type  4  Ingots  of  Series  B  (Low  Carbon). 


Untreated. 


Treated. 


Fig.  9. — longitudinal  Sections  from  Type  4  Ingots  of  Series  A  (Medium 

Carbon). 
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Top.  Top. 


Untreated.  Treated. 

Fig.  10. — Transverse  Sections  from  Type  4  Ingots  of  Series  B  (Low  Carbon). 
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Top.  Vcp. 


Untreated. 


Treated. 


Fig.    11. — Transverse  Sections  from  Type  4  Ingots  of  Series  A  (Medium 

Carbon). 
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Untreated.  Treated. 

Longitudinal  Sections. 
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Top. 
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Untreated.  Treated. 

Transverse  Sections. 
Fig.  12. — Sections  from  Type  5  Ingots  of  Series  B  (Low  Carbon). 
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Untreated.  Treated. 
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Top. 


Untreated.  Treated. 

Transverse  Sections. 

Fig.  13. — Sections  from  Type  5  Ingots  of  Series  A  (Medium  Carbon). 
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conditions  in  the  laboratories  concerned,  the  chemical  deter- 
minations were  distributed  among  Messrs.  Cain,  Gibboney  and 
Hopkins.  In  general,  carbon  determinations  were  made  by 
Mr.  Cain,  phosphorus  determinations  by  Mr.  Gibboney  and 
sulfur  determinations  by  Mr.  Hopkins.  Some  difficulties  were 
experienced  in  a  few  cases  in  obtaining  sufficient  drillings  for 
all  the  analyses.  The  drill  holes  were  located  in  the  top,  middle 
and  bottom  of  the  ingots.  The  A:  S.  T.  M.  gravimetric 
method  for  sulfur  (2.5-gram  samples)  arid  the  alkalimetric 
method  for  phosphorus  (l-gram  samples)  were  used  respectively 
for  these  elements;  most  of  the  carbon  determinations  were 
made  by  Mr.  Cain,  using  a  new,  rapid  electrolytic  method  soon 
to  be  described.  The  results  of  the  chemical  survey  are  shown  in 
Table  I. 

From  an  inspection  of  these  results  it  is  seen  that  so  far  as 
the  low-carbon  grade  of  steel  is  concerned  the  aluminum  treat- 
ment has  had  no  particular  value.  However,  the  medium-car- 
bon grade  shows  a  considerable  superiority  for  the  aluminum- 
treated  ingots.  Thus,  comparing  the  carbon  differences  through- 
out the  mediima-carbon  ingots,  the  following  results  are  found: 


Sbribs  a. 

Untrsatbd 

Aluminum- 

Ingots. 

Trbatbd  Ingots. 

No.  1 

0.04 

0.01 

Na  2 

0.13 

0.02 

Na  3 

0.07 

0.02 

No.  4 

0.15 

0.03 

No.  J 

0.12 

0.02 

The  comparisons  for  phosphorus  and  sulfur  cannot  be 
made  throughout  for  these  elements,  because  some  determinations 
are  lacking  for  want  of  sufficient  drillings.  As  far*as  such  com- 
parison can  be  made,  however,  it  cannot  be  said  from  this  series 
of  results  that  the  aluminimi  treatment  has  affected  these 
elements  one  way  or  the  other,  since  the  untreated  ingots  them- 
selves show  no  marked  segregation  in  sulfur  and  phosphorus 
(except  Type  2  for  sulfur). 

The  metallographic  work  consisted  in  making  photographs 
and  sulfur  prints  of  the  medially  and  transversely  cut  sections 
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of  the  ingots.  These  prints  showed  some  superiority  for  the 
aluminum-treated  ingots,  as  can  be  seen  by  inspection.  At 
this  time,  however,  no  metallographic  conclusions  affecting 
selection  of  ingot  types  seem  warranted. 

As  a  result  of  the  work  detailed  in  this  report  the  following 
conclusions  have  been  reached: 

1.  The  ingot  molds  with  large  openings  and  provided  with 
handles  were  found  easiest  to  fill. 

2.  The  effect  on  chemical  homogeneity  of  aluminum 
additions  to  the  low-carbon  steels  is  slight,  but  there  is  marked 
improvement  in  soundness. 

3.  The  effect  of  aluminum  additions  to  the  medium-carbon 
steels  was  to  materially  eliminate  carbon  segregation  in  all 
types,  as  well  as  to  produce  physical  soundness. 

4.  Drill  holes  in  aluminum-treated  ingots  may  be  located 
in  the  most  convenient  place. 


It  is  the  feeling  of  the  sub-committee  that,  because  of  its 
importance,  this  uncompleted  investigation  should  be  resimied 
at  the  earliest  practicable  date,  but  that  it  is  inadvisable  to 
continue  the  work  during  the  war. 

This  report  has  been  submitted  to  letter  ballot  of  the  sub- 
committee, which  consists  of  11  members,  all  of  whom  have 
voted  aflSrmatively. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

J.   H.    GiBBONEY, 

Chairman, 
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ADDENDUM 

TO 

REPORT  OF  COMMITTEE  A-1. 


At  a  meeting  of  Committee  A-1  held  Monday  evening,  June 
23,  1919,  prior  to  the  presentation  of  its  annual  report  to  the 
Society,  the  following  matters  were  considered  for  submission 
to  the  Society  in  connection  with  the  printed  report  of  the  com- 
mittee: 

Proposed  Revision  in  Tentative  Specifications  for  Low- 
Carbon  Steel  Track  Bolts  (A  76-18  T).^ 

Sub-Committee  I  on  Steel  Rails  and  Accessories  recom- 
mended that  Section  10  of  the  Tentative  Specifications  for  Low- 
Carbon  Steel  Track  Bolts  (A  76-18  T)  be  revised  to  read  as 
follows: 

The  bolts  and  nuts  shall  conform  to  the  dimensions 
specified  by  the  purchaser.  They  shall  be  neatly  formed 
and  free  from  fins  or  nicking.  The  head  of  the  bolt  shall 
be  concentric  with, .  and  firmly  joined  to,  the  shank  with 
the  underside  at  right  angles  to  the  axis  of  the  bolt.  The 
threads  shall  be  sharp  and  true  to  gage  and  of  the  design 
specified  by  the  purchaser.  The  nuts  shall  have  a  hand 
free  fit  on  the  bolt  from  two  to  six  turns,  and  wrench  tight 
the  balance  of  the  screw  length  without  distorting  the 
threads  or  twisting  the  shank.  They  shall  be  screwed  on 
the  bolts  before  packing,  a  sufficient  number  of  turns  to 
hold  them  in  place  until  used.  A  variation  of  -^^  in.  under 
and  -^  in.  over  the  specified  diameter  of  the  shank  of  the 
bolt  will  be  permitted.  The  diameter  of  rolled  thread  shall 
not  exceed  the  diameter  of  the  shank  more  than  ^  in.  for 
bolts  f  in.  in  diameter  and  under,  nor  more  than  ^  in.  for 
bolts  1  in.  in  diameter  and  over.  The  outside  diameter  of 
the  finished  rolled  thread  shall  not  exceed  the  diameter  of 
the  shank  of  a  cut  thread  bolt  of  corresponding  size.     The 


'Seepp.  440-443.— Ed. 

(171) 


Digitized  by 


Googl( 


172  Addendum  to  Report  op  CoiofirrEE  A-l 

length  of  the  bolt  under  the  head  shall  hot  vary  more  than 
I  in.  from  that  specified.  A  variation  in  the  dimensions 
of  the  ellipticai  shoulders  under  the  head  of  ^  in.  and  a 
taper  of  the  shoulder  of  ^  in.  will  be  permitted. 

Inasmuch  as  this  proposed  revision  had  been  received  too 
late  to  be  referred  to  letter  ballot  vote  of  the  committee,  the 
chairman  was  directed  to  reconMnend  to  the  Society  that  it  be 
included  simply  as  a  part  of  the  report  of  the  committee. 

Proposed    Revision    in    Specipications    por    Atttomobile 
Carbon  and  Alloy  Steels  (A  29  - 18)^ 

Sub-Committee  X  on  Automobile  Steels  proposed  a  revision 
of  Table  IV  on  Automobile  Chromium  Steels  of  the  Standard 
Specifications  for  Automobile  Carbon  and  Alloy  Steels  (A  29-18), 
as  follows: 

(a)  Change  the  permissible  range  in  chromium  in  the 
first  three  classes  in  the  table  from  0.65-0.85  to  0.60-0.90  per 
cent,  leaving  the  desired  chromium  0.75  per  cent  as  before. 

(b)  Omit  the  fourth,  fifth  and  seventh  classes  in  the  table 
and  substitute  therefor  the  following  fully  representative  type 
of  oil-quenching  chromium  steel: 

Dbsirbd.     Pbskissiblb  Rangb. 

Carbon,  per  cent 1.00  0.95-1.10 

Manganese,    "    0.35  0.20-0.50 

Phosphorus,   "    Not  over  0. 03 

Sulfur,  "    Not  over  0.03 

Chromium,     "    1.35  1.20-1.50 

Inasmuch  as  this  proposed  revision  had  been  received  too 
late  to  be  referred  to  letter  ballot  vote  of  the  committee,  the 
chairman  was  directed  to  recommend  to  the  Society  that  it  be 
included  simply  as  a  part  of  the  report  of  the  committee. 

Recommendations  with  Respect  to  the  Phosphorits  and 

Sulfur  Note 

As  a  result  of  the  consideration  of  the  nature  of  its  recom- 
mendation to  the  Society  concerning  the  note  providing  for 

>  1918  Book  of  A.S.T.M.  Standards. 


Digitized  by 


Googl( 


On  Steel.  173 

increased  phosphorus  and  sulfur  limits  during  the  war  emergency 
(see  report  of  the  committee,  pages  139-141),  the  committee 
recommends  to  the  Society  that  the  43  specifications  to  which 
this  note  has  applied  be  divided  into  two  classes:  (l)  Those 
specifications  from  which  the  note  is  to  be  removed  at  the 
present  annual  meeting,  as  of  July  1,  1919;  (2)  Those  specifi- 
cations from  which  the  note  is  not  to  be  removed  at  this  time, 
and  consideration  of  its  removal  deferred  until  the  annual 
meeting  in  1920.^ 

Respectfully  submitted  on  behalf  of  the  committee, 

J.  A.  Capp, 
Chairman. 
C.  L.  Warwick, 
Secretary. 


Editorial  Note. 

The  proposed  revisions  in  the  Standard  Specifications  for 
Open-hearth  Steel  Girder  and  High  Tee  Rails  (A  2-12)  referred 
to  in  this  report  were  accepted  for  publication  as  tentative  and 
appear  on  page  777. 

The  proposed  Tentative  Specifications  for  Steel  Plates  for 
Forge  Welding  were  accepted  for  publication  as  tentative  and 
appear  on  pages  448-453. 

The  reconmiendations  contained  in  the  Addendum  to  the 
Report  of  the  Committee  were  approved.  For  detailed  informa- 
tion concerning  the  action  of  the  Society  on  the  Phosphorus  and 
Sulfur  Note,  see  Smnmary  of  the  Proceedings,  pages  16-19. 

>  F6r  complete  list  of  the  specifications  in  these  two  clnsnfui  proposed  by  the  oommittee, 
and  the  action  taken  upon  the  recommendation  of  the  committee,  see  Summary  of  the  Pro- 
,  pp.  17-19.— Ed. 
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REPORT  OF  COMMITTEE  A-2 

ON 

WROUGHT  IRON. 

During  the  year  the  committee  has  held  one  meeting.  A 
number  of  general  subjects  have  been  considered,  and  are 
reported  upon  briefly,  as  follows: 

At  the  request  of  the  National  Bar  Iron  Association,  an 
investigation  of  Bushelled  Steel  has  been  instituted  with  the  idea 
of  ascertaining  the  advisability  of  writing  specifications  for  this 
product. 

The  committee  has  continued  the  study  of  the  vibratory 
test.  The  Bureau  of  Standards  has  devised  an  improved  machine 
which,  it  is  hoped,  may  be  adapted  to  the  testing  of  staybolt  iron. 

Specifications  for  hollow  staybolt  iron  have  been  considered, 
but  it  is  found  to  be  inadvisable  to  write  specifications  at  this 
time  as  the  manufacture  of  this  kind  of  iron  has  not  been  fully 
developed. 

A  revision  in  the  requirements  for  dimensions,  proof  loads 
and  weights  for  Class  B  chain  in  the  Standard  Specifications  for 
Iron  and  Steel  Chain  (A  56-18)  is  under  consideration. 

The  committee  also  has  under  consideration,  in  cooperation 
with  Committee  A-1  on  Steel,  the  extension  of  the  Standard 
Specifications  for  Welded  Wrought-Iron  Pipe  (A  72-18)  to  include 
pipe  up  to  12  in.  in  diameter  for  both  Standard  and  Extra  Strong 
Pipe. 

The  committee  reports  progress  on  the  preparation  of  defini- 
tions of  terms  applied  to  the  various  grades  of  wrought  iron. 

Proposed  Revisions  of  Standards. 

1.  Specifications  for  Engine-Bolt  Iron  (A  40-18). — ^It  is 
recommended  that  Section  1  of  these  specifications  be  amended 
when  the  Book  of  Standards  is  next  published  by  inserting  the 
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words  "all  pig"  before  the  word  "puddled,"  making  the  section 
read  as  follows: 

"The  iron  shall  be  made  from  all  pig  puddled  iron  and 
shall  be  free  from  any  admixture  of  iron  scrap  or  steel." 

The  lettei"  ballot  vote  of  the  committee  on  this  recommenda- 
tion is  as  follows:  Affirmative,  29;  negative,  0;  not  voting,  11. 

2.  The  committee  has  had  under  consideration,  in  conjunc- 
tion with  Committee  A-1,  a  letter  from  one  of  the  members  of 
the  Society,  Mr.  H.  J.  Skelton  of  London,  regarding  the  use  of 
the  Birmingham  Wire  Gage  in  this  country,  and  recommending 
the  adoption  instead  of  the  Birmingham  Gage  and  the  Standard 
Wire  Gage  adopted  in  England  in  1914.  It  has  been  decided 
by  the  two  committees  to  retain  the  Birmingham  Wire  Gage, 
but  to  recommend  that  when  the  Book  of  Standards  is  next 
published  the  heading  in  the  Tables  of  Standard  Weights  in  the 
various  specifications  for  Tubes  be  changed  from  the  present 
form 


lUcknMi. 


loohM.     B.W4. 

to  read  as  follows: 


ThiebicM. 

WlnOtgeu 


No. 


iBOhci. 


This  recommendation  affects  only  one  specification  for 
which  this  committee  is  respk)nsible,  namely  Standard  Specifica- 
tions for  Lap- Welded  Iron  Boiler  Tubes  (A  38- 1 8) .  The  revision, 
moreover,  is  one  of  form  as  distinguished  from  substance. 

Proposed  New  Standards. 

Proposed  Tentative  Specifications  for  Extra-Refined  Wr ought- 
Iron  Bars. — These  specifications  have  been  prepared  to  cover 
large  rectangular  bars  used  in  the  construction  of  locomotives 
and  for  similar  purposes.     The  iron  described  by  the  present 
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Specifications  for  Refined  Wrought-Iron  Bars  (A  41-18)  is  not 
of  the  quality  desired,  especially  with  reference  to  the  raw 
material,  while  the  requirements  of  the  present  Specifications  for 
Engine  Bolt  Iron  (A  40-18)  are  too  severe  for  large  rectangular 
bars.  The  specifications  are  appended  to  this  report/  and  the 
conmiittee  reconmiends  that  they  be  published  as  tentative. 
The  letter  ballot  vote  of  the  committee  on  this  recommendation 
is  as  follows:  Affirmative,  26;  negative,  4;  not  voting,  10. 

This  report  has  been  referred  to  letter  ballot  of  the  com- 
mittee, which  consists  of  40  meihbers,  of  whom  33  have  voted 
affirmatively,  0  negatively,  and  7  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

H.  E.  Smith, 
Chairman. 
J.  B.  Young, 
Secretary. 


Editorial  Note. 

The  proposed  revision  in  the  Standard  Specifications  for 
Engine-Bolt  Iron  (A  40-18)  referred ,  to  in  this  report  was 
accepted  for  publication  as  tentative  and  appears  on  page  778. 

The  proposed  Tentative  Specifications  for  Extra-Refined 
Wrought-Iron  Bars  were  accepted  for  publication  as  tentative 
and  appear  on  pages  454-457. 

For  the  recommendation  of  Committee  A-2  with  respect 
to  the  Phosphorus  and  Sulfur  Note  appearing  on  the  Standard 
Specifications  for  Iron  and  Steel  Chain  (A  56-18),  see  Summary 
of  the  Proceedings,  page  20. 

>  See  pp.  454-457.— Ed. 
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REPORT  OF  COMMITTEE  A-5 

ON 

CORROSION  OF  IRON  AND  STEEL. 

The  report  of  Committee  A-5  consists  of  the  reports  of  Sub- 
Committee  n  on  Preservative  Metallic  Coatings  for  Metals,  and 
Sub-Committee  HI  on  Inspection  of  Fort  Sheridan,  Pittsburgh 
and  Annapolis  Tests. 

Sub-Committee  II  presents  a  brief  statement  regarding  its 
work  for  the  past  year.  The  work  of  the  sub-committee  was 
interrupted  more  by  the  war  than  that  of  the  Sub-Committee  on 
Inspection  which  had  its  program  clearly  defined  and  in  progress. 

The  report  of  Sub-Committee  III  gives  the  result  of  the 
continued  inspection  of  the  sheets  of  bare  metal  exposed  at  Fort 
Sheridan,  HI.,  Pittsburgh,  Pa.,  and  Annapolis,  Md.  The  state- 
ment made  in  last  year's  report  that  certain  results  are  being 
obtained  becomes  more  evident  as  the  tests  progress. 

Five  groups  of  low-copper  sheet  metals,  three  from  Series 
A  and  two  from  Series  B,  have  been  eliminated  from  the  test  at 
Pittsburgh,  as  failed. 

The  conditions  of  the  sheets  with  photographs  and  tables 
showing  the  results  of  the  inspection  and  certain  generalizations 
are  given  in  detail  in  the  report  of  the  sub-committee. 

This  exposure  test  covers  only  bare  metal  sheets  exposed 
to  atmospheric  corrosion,  and  it  may  or  may  not  be  justifiable 
to  apply  the  result  of  these  tests  to  coated  metal  exposed  to 
other  conditions  of  service.  It  is  expected  that  further  tests 
will  establish  these  points. 

In  an  appendix  to  the  report  there  will  be  foimd  the  results 
of  re-analyses  of  copper  in  a  number  of  the  sheets  in  the  present 
corrosion  tests.  Tlie  percentages  there  reported  are  to  replacp 
those  in  the  tables  previously  reported  in  the  1916  and  1918 
Proceedings.^ 

<VoLXVI.P«rtI.pp.  155-170(1916);  Vol  XVIII,  Part  I.  pp.  160-179  (1918). 
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This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  44  members,  of  whom  29  have  voted 
affirmatively^  none  negatively^  and  15  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

S.  S.  VOORHEES, 

Chairman, 


Editorial  Note. 
For  Discussion  of  this  report  see  page  241. 
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REPORT  OP  SUB-COMMITTEE  II  ON  PRESERVATIVE 
METALLIC  COATINGS. 


One  of  the  problems  which  fall  within  the  scope  of  this  sub- 
committee is  the  investigation  of  different  methods  for  the  testing 
of  metallic  coatings.  During  the  past  year  the  work  of  the  sub- 
conmiittee  has  comprised  a  study  of  a  proposed  new  method  for 
zinc  coatings,  which  was  brought  to  tihe  attention  of  the  sub- 
conmiittee.  The  method  was  proposed  as  one  which  might  well 
replace  the  Preece  Test,  of  which  Committee  A-5  has  expressed 
its  disapproval,^  and  which  might  also  be  used  in  a  quantitative 
way  to  show  rather  accurately  the  weight  of  the  coating  in  the 
thin  spots. 

Essentially,  the  test  consists  of  immersion  of  the  specimen 
in  dilute  sulfuric  add  to  which  an  oxidizer  has  been  added  to 
retard  pK)larization  due  to  hydrogen  evolved.  The  time  required 
for  the  appearance  of  the  bare  base  metal  should  be  a  measure  of 
the  thickness  of  the  zinc  coating  on  such  areas.  The  Bureau  of 
Standards  was  asked  to  study  the  test  in  detail  and  to  systema- 
tize the  method  of  procedure,  after  which  it  was  proposed  to 
carry  out  a  series  of  cooperative  tests  similar  to  those  conducted 
by  the  sub-committee  on  the  common  methods  for  testing  zinc 
coatings  now  in  commercial  use.*  Considerable  work  was  done 
by  the  Bureau  of  Standards  imder  the  direction  of  Mr.  A.  N. 
Finn  in  the  endeavor  to  perfect  the  method  so  that  it  might  be 
recommended  by  the  sub-conunittee  for  testing.  In  general  the 
conclusion  reached  was  negative. 

The  procedure  of  the  test  is  briefly  as  follows:  A  20-per-cent 
solution  (by  weight)  of  sulfuric  add  is  used,  to  each  liter  of  which 
250  g.  of  sodium  bichromate  are  added.  The  specimen  is 
immersed  and  the  solution,  which  is  kept  at  a  temperature  of 
25°  C,  is  agitated  continuously  by  means  of  a  mechanical 
stirrer.  The  zinc  changes  color  gradually  to  a  dark  green  as  it  is 
attacked  by  the  add,  and  the  abrupt  change  to  the  light  silvery 
color  of  the  iron,  when  the  latter  is  exposed,  forms  a  very  definite 
"end-point"  of  the  reaction. 

I  Proc€tdiHgs,  Am.  Soc.  Test  Mats.,  Vol.  XI.  p.  100  (1911). 
« Ibid.,  VoL  XVII.  Part  I.  p.  144  (1917). 
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The  rate  at  which  pure  zinc  is  dissolved  by  this  solution 
was  determined  and  also  the  retarding  influence  of  the  zinc 
sulfate  resulting  from  the  reaction  as  the  add  is  neutralized. 
The  retardation  of  the  rate  of  solution  is  very  pronounced,  as 
is  indicated  in  Fig.  1 ,  and  may  amoimt  to  as  much  as  28  per  cent. 

Although  the  metiiod  of  locating  thin  spots  is  more  accurate 
than  either  the  Preece  test  or  the  basic-lead-acetate  method,  the 
difficulties  of  proper  application  for  quantitative  estimation  of  the 

5(10)-' 


I  4(10)- 
to 


3(ior 


t  ^(10)- 


o 


o 

CD 


-/ 


{No  Uniformity 
of  Rate  in 
Hiis  Region) 


o    Observea  Pates  for  Fresh  Solutions 

X  ff  if     after  Adding  Zinc  to  Fresti  Solutions. 

9  »»  »;        »»        >»      Zinc  Sulfate  to  Fresh  Solutions 

•*-    Observed  Rate  after  Adding  Zinc  to  Solution  to  which 
Zinc  Sulfate  has  previously  been  Added 
Numerals  indicate  Per  cent  of  Dichromate  Used 


10 


15 


20 


25 


30 


Percent   by  Weight   of   H2S04    in  Solution. 

Pig.  1. — Observed  Rates  of  Solution  for  Cast  Zinc  in  Mixtures  of  Sulfuric  Add 
»  and  Sodium  Bichromate  in  Water. 

thickness  of  coatings  are  such  that  it  does  not  seem  advisable  to 
recommend  it  for  commercial  practice. 

The  sub-committee  was  agreed  that  the  preliminary  work 
by  the  Bureau  of  Standards  was  sufficient  to  show  the  merits 
and  the  disadvantages  of  this  proposed  test  and  that  a  further 
series  of  cooperative  tests  by  the  sub-committee  was  unnecessary 
and  undesirable. 

Sub-Committee  II  will  welcome  any  suggestions  from  mem- 
bers of  the  Society  as  to  other  proposed  methods  of  testing  and 
will  endeavor  to  determine  the  value  of  such  methods. 
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REPORT  OP  SUB-COMMITTEE  III  ON  INSPECTION  OF  THE 
PORT  SHERIDAN,  PITTSBURGH  AND  ANNAPOLIS  TESTS. 


Sub-Committee  III  on  Inspection  has  held  three  meetings 
during  the  past  year. 

First  Meeting.-^The  first  meeting  was  held  in  Pittsburgh, 
Pa.,  on  October  7,  1918,  with  Messrs.  Aupperle,  Buck,  Cooper, 
Fleming,  McDonnell,  Smith,  Wheaton,  Gibboney,  and  Finn, 
representing  Voorhees  (ex-officio)  present,  the  representative  of 
the  Bureau  of  Steam  Engineering  of  the  U.  S.  Navy  Department 
being  absent. 

On  accoimt  of  the  comparatively  slow  rates  of  corrosion 
for  the  test  sheets  exposed  at  Fort  Sheridan  and  Annapolis,  it 
was  unanimously  agreed  that  for  the  present  the  full  purpose  of 
inspections  could  be  obtained  by  annual  visits  to  these  locations, 
but  to  retain  the  semi-annual  inspection  interval  for  the 
Pittsburgh  sheets. 

The  Pittsburgh  sheets  were  inspected  on  October  7,  1918, 
followed  by  inspection  of  the  Annapolis  sheets  on  October  8, 
1918,  Members  filing  data  sheets  for  these  inspections  are  as 
follows: 

Pittsburgh, — Messrs.  Aupperle,  Buck,  Cooper,  Fleming, 
McDonnell,  Smith,  Wheaton  and  Gibboney. 

Annapolis.—rMessTs.  Aupperle,  Buck,  Cooper,  McAdam, 
McDonnell,  Smith,  Wheaton  s^nd  Gibboney. 

The  results  of  these  inspections  are  shown  in  composite 
form  as  Tables  I  and  11,  Plates  I  and  II. 

Photographic  records  of  all  failed  sheets,  and  a  few  repre- 
sentative sheets  or  groups  of  sheets  showing  progressive  informa- 
tion at  the  Pittsburgh  test,  were  made  on  October  7,  1918, 
representing  an  exposure  period  of  22  months. 

Figs.  1  and  2  represent  the  condition  of  sheets  A  31  and  32, 
33  and  34  (No.  22  Gage  Bessemer  Steel,  Series  A),  showing 
progressive  corrosion  at  the  lower  ends  of  sheets.  These  sheets 
were  reported  in  the  April,  1918,  inspection  as  having  failed. 
Fig.  3  represents  the  condition  of  Sheets  A  35  to  47,  inclusive, 
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grouped  to  show  general  condition  of  failure.  All  of  these  sheets, 
excepting  No.  39,  were  reported  in  the  April,  1918,  inspection  as 
having  failed  due  to  holes  or  ragged  edges,  or  both  conditions. 
Sheet  A  39  has  now  failed. 

Fig.  4  represents  the  conditions  of  Sheet  B  37  (No.  22  Gage 
Open-hearth  Steel,  Series  A),  having  failed  due  to  hole  in  lower 
end  of  the  sheet. 

Figs.  5  and  6  represent  the  condition  of  Sheets  D  30  and 
36  and  38  (No.  22  Gage  Low-Copper  Pure  Iron,  Series  AX  failed 
due  to  holes  in  lower  ends  of  sheets. 

Figs.  7  and  8  represent  the  condition  of  Sheets  £  32  and 
E  36  (No.  22  Gage  Puddled  Iron,  Series  A),  failed  due  to  holes 
in  lower  ends  of  sheets. 

Figs.  9  and  10  represent  the  condition  of  Sheets  O  25  to 
28  inclusive,  and  O  29  to  36  inclusive  (No.  22  Gage  Low-Copper 
Open-hearth  Steel,  Series  A),  grouped  as  appearing  on  test  rack, 
these  sheets  having  been  reported  in  April,  1918,  as  failed. 
Attention  is  directed  to  the  fact  that  the  composition  of  these 
sheets  shows  abnormally  high  silicon  content  for  commercial 
open-hearth  sheet  steel. 

Figs.  11  to  16  inclusive  represent  the  condition  of  Sheets 
S  29  to  42  inclusive  (No.  22  Gage  Low-Copper  Pure  Iron,  Series 
B),  manufactured  by  the  American  Rolling  Mill  Co.  Sheet 
S  35  in  Fig.  14  was  the  only  reported  failure  for  this  group  in 
1918.  Fig.  17  represents  this  group  of  sheets  as  they  appear  on 
the  test  rack  at  this  inspection.    All  of  these  sheets  have  failed. 

Figs.  18  to  23  inclusive  represent  the  condition  of  Sheets 
X  29  to  42  inclusive  (No.  22  Gage  Low-Copper  Pure  Iron, 
Series  B),  manufactured  by  the  Inland  Steel  Co.  All  of  these 
sheets  have  failed. 

Fig.  24  represents  the  condition  of  Sheets  Z  6,  7  and  11 
(No.  22  Gage  Bessemer  Steel,  with  varying  copper  contents. 
Series  B),  manufactured  by  the  Yoimgstown  Sheet  and  Tube  Co. 
Sheet  Z  11  was  reported  in  April,  1918,  as  failed.  Sheets  Z  6 
and  7  have  now  failed  due  to  holes  in  lower  ends. 

Fig.  25  represents  the  condition  of  Sheets  Z  422  to  424 
inclusive  (No.  22  Gage  Open-hearth  Steel,  with  varying  copper 
contents.  Series  B),  manufactured  by  the  Youngstown  Sheet  and 
Tube  Co.    All  of  these  sheets  have  failed. 
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AH  sheets  that  have  failed  prior  to  October  7,  1918,  have 
been  photographed  and  recorded. 

Fig.  26  shows  a  general  view  of  the  sheets  on  the  test  rack 
at  Annapolis,  Md.,  as  appearing  at  this  inspection.  No  sheets 
have  failed  at  this  location. 

Second  Meeting. — ^The  second  meeting  of  the  sub-committee 
was  held  at  Fort  Sheridan,  111.,  on  March  31,  1919,  with  Messrs. 
Aupperle,  Buck,  Fleming,  McDonnell,  Smith,  Wheaton,  Gib- 
boney  and  Voorhees  {ex  officio)  present,  Mr.  Cooper  and  the 
representative  of  the  Bureau  of  Steam  Engineering  of  the  U.  S. 
Navy  Department  being  absent. 

The  Fort  Sheridan  sheets  were  inspected  on  March  31,  1919, 
followed  by  the  Pittsburgh  sheets  on  April  1,  1919.  Mr.  Cooper 
joined  the  sub-committee  at  Pittsburgh. 

Members  filing  data  sheets  for  these  inspections  are  as 
follows: 

Fori  Sheridan. — Messrs.  Aupperle,  Buck,  Fleming,  McDon- 
nell, Smith,  Wheaton  and  Gibboney. 

Pittsburgh. — ^Messrs.  Aupperle,  Buck,  Cooper,  Fleming, 
McDonnell,  Smith,  Wheaton  and  Gibboney. 

The  results  of  these  inspections  are  shown  in  composite 
form  as  Tables  III  and  IV,  Plates  III  and  IV. 

Photographic  records  of  all  sheets  exposed  in  Rows  3  to  7 
inclusive  at  Pittsbiurgh  were  made  on  April  14,  1919.  Sheets  in 
Rows  1  and  2,  with  the  exception  of  Z  sheets  in  Row  2,  which 
differ  chemically  from  the  Z  sheets  in  Row  7,  were  not  photo- 
graphed, inasmuch  as  they  are  duplicates  of  sheets  appearing  in 
the  back  rows. 

The  following  photographs  of  the  Pittsburgh  sheets  show 
failures  taking  place  since  the  October,  1918^  inspection, 
representing  an  exposure  period  of  28  months. 

Figs.  27  to  29  inclusive  represent  the  condition  of  Sheets 
AA  25  to  30  inclusive  (No.  16  Gage  Bessemer  Steel,  Series  A), 
having  failed  as  evidenced  by  holes  and  ragged  edges  at  lower 
ends. 

Figs.  30  to  32  inclusive  represent  the  condition  of  Sheets 
AA  50  to  56  inclusive  (No.  16  Gage  Bessemer  Steel,  Series  A), 
having  failed  due  to  holes  and  ragged  lower  edges.  These  sheets 
were  sand-blasted  prior  to  placing  on  the  test  rack. 
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Figs.  33  to  36  inclusive  represent  the  condition  of  Sheets 
D  30  and  31,  33  and  34,  35,  and  39  and  40  (No.  22  Gage 
Low-Copper  Pure  Iron,  Series  A),  having  failed  due  to  holes  and 
ragged  edges  at  lower  ends.  All  of  the  D  Sheets  exposed  at  this 
location  have  now  failed. 

Figs.  37  and  38  represent  the  condition  of  Sheets  E  29  to  31 
inclusive  and  E  36  (No.  22  Gage  Puddled  Iron,  Series  A),  having  . 
failed  due  to  holes  at  lower  ends  of  sheets. 

Fig.  39  represents  a  general  view  of  the  sheets  on  the  test 
rack  at  Pittsburgh,  Pa.,  as  appearing  at  this  inspection. 

There  being  no  failures  at  the  Fort  Sheridan  location,  no 
photograph  records  were  made. 

Following  the  same  general  plan  of  presenting  condensed 
results  of  various  inspections,  as  appearing  in  the  1918  report  of 
the  sub-committee,  tables  have  been  prepared  from  the  composite 
reports  for  the  inspections  made  during  the  past  year. 

Tables  V,  VI,  VII  and  VIII  give  in  condensed  form  the 
results  obtained  by  the  averaging  method  for  the  condition  of 
siurfaces  of  sheets  at  Pittsburgh  and  Annapolis  in  October,  1918, 
and  Fort  Sheridan  and  Pittsburgh  in  April,  1919,  respectively. 

In  view  of  the  fact  that  the  rate  of  corrosion  for  the  Pitts- 
burgh location  has  been  decidedly  more  rapid  than  at  Fort 
Sheridan  and  Annapolis,  and  that  the  Pittsburgh  location  only 
shows  failures  up  to  the  last  inspections  in  April,  1919,  Table  DC 
is  presented  as  showing  in  condensed  form  the  results  obtained 
by  the  averaging  method  for  the  condition  of  surface  teirture  of 
the  sheets  at  Pittsburgh  for  all  inspections.  The  conclusion  to 
be  drawn  from  this  table  is  that  at  this  location  a  smooth  texture 
with  a  dark  colored,  tight  adhering  rust  is  coincident  with  a 
slow  and  uniform  rate  of  corrosion. 

Table  X  is  presented  as  showing  in  condensed  form  the 
failures  for  the  Pittsburgh  location  as  recorded  at  all  ixispection 
periods,  the  lengths  of  exposure  being  10,  16,  22  and  28  months 
respectively. 

Figs.  40  to  44  inclusive  represent  the  condition  of  groups  of 
Sheets  A  35  to  47  inclusive  (No.  22  Gage  Bessemer  Steel,  Series 
A),  D  35,  36,  38,  39  and  40  (No.  22  Gage  Low-Copper  Pure 
Iron,  Series  A),  O  29  to  36  inclusive  (No.  22  Gage  Low-Copper 
Open-hearth  Steel,  Series  A),  S  33  to  42  inclusive  (No.  22  Gage 
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Table  V. — Pittsburgh  Tests. 

Inspection  of  October  7, 

1918. 

Averace  Texture. 

Color. 

T^Deagnation. 

Numerical 
Vahie. 

Symbol 

No.  16  Gaob. 


ZZCHC) 

4.500 
4.431 
4.177 
4.025 
3.982 
3.923 
3.839 
3.813 
8.333 
2.860 
2.804 
2.625 
2.375 
2.139 
2.083 
2.000 
1.643 
1.125 
1.037 

V8 

V8 

8 

8 

8 

8 

8 

8 

M 

M 

M 

M 

C 

C 

c 
c 

VC 

V  c 

VC 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
M 
M 
M 
M 
M 
M 
L 
L 

T 

iL^^:::;:::;:::::::::::;::::::::::::::::::: 

KK 

HH 

TT 

W 

UU 

EE..: 

;; 

ccc 

T 

BB :.... 

MM 

CC 

'  > 

ZZ  (LC) 

, 

DD 

L 

00 

^ 

YY 

XX 

88 

AA 

No.  22  Gaoi. 


I 

Z(HC). 

t.'.V.!!! 

H 

U 

V 

B 


C 

M 

Y 

Z(LC). 

D 

X 

A 

O 

8 


4.472 
4.294 
4.187 
4.107 
4.000 
3.875 
3.839 
3  667 
3.385 
3.273 
2.732 
2.600 
1.813 
1.667 
1.214 
1.125 
1  091 
1.000 


V8 
V8 
8 


8 
8 
6 
M 
M 
M 
C 
C 

V  c 
VC 

V  c 
VC 
VC 


D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
M 
L 
M 
L 
L 
L 
L 


T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
•  L 
L 
L 
L 
L 
L 


reragioff  the  reports  on 
areasfol' 


ToUoitb: 


NoTB.— ZZ  (HO  indicates  copper  0.153  to  0.662  per  cent. 
ZZ  (LC)  indicates  copper  0.034  per  cent  or  under. 
Z  (HC)  indicates  copper  0.126  to  0.712  per  cent. 
Z  (LC)  indicates  copper  0.020  per  cent  or  under. 
Tlie  above  taUe  baa  been  compiled  from  the  composite  inspection  report  by  avi 
texture  on  each  sheet  by  each  inspector.    The  arbitrary  figures  used  in  these  averages 

Very  coarse 

CWae 

Medium 

8mootfa 

Very  smooth 

The  numerical  values  thus  obtained  have  been  translated  back  into  symbols,  using  the  followiiig  soale: 
1.0  to  1.8 VeiyooMwCVC) 


1.8to2.6 Coans(C) 

2.6to3.4 Medium  (M) 

8.4to4.2 Smoothes) 

4.2to6.0 Very  smooth  (VS) 

In  the  case  of  color  and  adherence,  it  being  impractical  to  aacribe  satisiaetory  nnmerieal  vahiea.  the 
■ymbobia  the  table  repreaent  the  maiorityoplnlona  01  the  iBsp<  ' 
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Table  VI.— Annapolis  Tests. 

Inspection  of  October  8, 

1918. 

Average  Texture. 

Color. 

Type  Dengnation. 

Numerical 
Value. 

Symbol 

No.  16  Gaok. 

ZZ(HC) 

3.949 
3.902 
3.698 
3.616 
3  510 
3.179 
3.061 
3.031 
3.031 
3.008 
2.881 
2.667 
2.536 
2.464 
2.3.')3 
2.316 
2.061 
1  739 
1.571 

8 
S 
8 
8 
S 

SI 

M 
M 
M 

M 
M 

C 
C 

c 

c     . 
c 

vc 
vc 

D 
D 
D 
D 
D 
M 
M 
D 
M 
D 
M 
M 
L 
D 
M 
M 
L 
M 
L 

T 

II..........:.::::::::::::::::::::::::::::;::: 

T 

KK 

T 

HH 

t 

TT 

T 

EE 

T 

VV 

T 

MM 

T 

uu :.. 

T 

BE 

T 

ZZfLC) 

L 

ccc........:: ::  :::: . ::.:  . :    : 

L 

oc 

L 

00 

L 

DD 

L 

XX 

L 

88 ...                

L 

AA'* 

L 

YY 

L 

»  CO  (Sand  Wanted). 
**  AA  (Sand  blasted). 


No.  22  Gaok. 


I 

3.795 
3.683 
3.659 
3.6.')2 
3  609 
3.299 
3  000 
2.918 
2.857 
2.776 
2.571 
2.500 
2.367 
2.286 
2.173 
2.112 
1.857 
1.607 

8 
8 
S 
8 
8 
M 
M 
M 
M 
M 
C 
C 

c 
c 
c 
c 
c 
vc 

D 
D 
D 
D 
D 
M 
M 
M 
M 
M 
M 
M 
L 
M 
M 
L 
L 
M 

T 

T 

T 

Z(HC) ' 

T 

K... .....:::::::::::::::::. ::::::::•:::::::::: 

T 

H 

T 

E 

T 

v 

T 

U 

T 

B 

T 

M 

T 

c 

T 

Z(LC) 

I 

D.. ....#::::::::::::::::::::;:::::::::::::::: 

A 

L 

X 

L 

8 

L 

Y 

L 

0 

L 

Note.— ZZ  (HC)  indicates  copper  0.153  to  0.662  per  cent. 
ZZ  QjC)  indicates  copper  0.034  per  cent  or  under. 
Z  (HC)  indicates  copper  0.126  to  0.712  per  cent. 
Z  (LC)  indicates  copper  0.020  per  cent  or  under. 
The  above  table  has  been  compiled  from  the  composite  inspection  report  by  averaging  the  reports  on 
texture  on  each  sheet  by  each  inspector.    The  arHtrary  figures  used  in  these  averages  are  as  folloivs: 

Very  coarse 1 

Coarse 2 

Medium 3 

Smooth 4 

Very  smooth 5 

The  numerical  values  thus  obtained  have  been  translated  back  into  symbols,  using  the  following  scale: 

1.0  to  1.8 Very  coarse  (VC) 

1.8  to  2. 6 Coarse  (C) 

2.6  to  3. 4 Medium  (M) 

3.4  to  4.2 Smooth  (8) 

4.2  to  5.0 Very  smooth  (VB) 

In  the  case  of  color  and  adherence,  it  being  impractical  to  ascribe  satisfactory  numerieal  valusi,  (he 
symbols  inlthe  table  represent  the  majority  opinions  of  the  inspectors. 


Digitized  by 


Googl( 


On  Inspection  of  Cokrosion  Tests. 


187 


Table  VII. — Fort  SHERroAN  Tests.    Inspection  of 

March  31,  1919. 

Averase  Texture. 

Type  Deosnation. 

Numerical 
Value. 

Symbol. 

Color. 

Adherence. 

No.  16  Oaob. 


ZZ(HC) I  4.168 

KK I  4.098 

II i  3.977 

HH 3.756 

TT I  8.571 

EE 1  8.357 

UU '  3.286 

W I  3.286 

BB ,  3.252 

DD I  2.782 

CCC 2.760 

MM ;  2.863 

00 •. '  2.643 

CO I  2.583 

ZZ(LC) I  2.571 

88 '  2.143 

YY I  2.143 

XX I  2.122 

AA '  1.802 


S 
S 
8 
S 
S 
M 
M 
M 
M 
M 
M 
M 
M 
C 
C 

c 
c 
c 
c 


D 
M 
M 
D 
D 
M 
M 
M 
M 
M 
M 
M 
M 
M 
L 
L 
M 
M 
L 


T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
L 


No.  22  Gaoi. 


Z(HC). 

K 

I 

V 

T 

H 

E 

C 

B 

U 

M 

D 

Z(LC).. 

Y.  ■.*.*.'.'; 

8 

0 

A 


4.120 
4.116 
4.000 
3.592 
3  479 
3.402 
3.285 
3.218 
3.209 
8.122 
3.061 
2.572 
2.385 
2.316 
2.095 
2.061 
1.857 
1.828 


8 
8 
8 
8 
8 
8 
M 
M 
M 
M 
M 
C 
C 

c 
c 
c 
c 
c 


D 

T 

D 

T 

M 

T 

M 

T 

D 

T 

M 

T 

M 

T 

M 

T 

M 

T 

M 

T 

M 

T 

M 

T 

M 

L 

L 

L 

L 

T 

L 

L 

L 

L 

L 

L 

Nor. — ZZ  (LC)  indicates  copper  0.034  or  under. 

ZZ  (UC)  indicates  copper  0.153  to  0.662  per  cent. 
Z  (LC)  indicates  eoiH>^  0.020  or  less. 
Z  (UC)  indicates  copper  0.126  to  0.712  per  cent. 
The  above  table  has  been  compiled  from  the  composite  inspection  report  by  averaging  the  reports  on 
texture  on  each  sheet  by  each  inspector.   The  arUtrary  figures  used  in  these  averages  are  as  IoUoks: 

Very  coarse 1 

Coarse 2 

Medimn.... 3 

Smooth 4 

Very  vnooth 5 

The  aamsrical  vahies  thus  obtained  have  been  translated  back  into  symbols,  using  the  following  scsle: 

l.0toi:8 VeryeoarseCVC) 

1.8  to  2.6 Coarse  (C) 

2.6  to  8.4 Medium  04) 

S.4to4.2 Smooth  (8) 

4.3  to  6.0 Very  smooth  (V8) 

lBthecaseofoolorattdadherenoe,itbeingimprBetieal  to  aseribe  satisfactory  numerical  values,  the  sym* 
bob  in  the  tabU  reprssspt  the  majority  opinioos  of  the  inspeeton. 
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Table  VIII. — ^Pittsburgh  Tests.    Inspection  of  April  1,  1919. 


T^Dedgnation. 


No.  16  Gaok. 


n 

ZZ  (HO) 

KK 

TT 

W 

UU 

HH 

EE 

CCC.... 

BE 

MM.... 

CO 

00 

YY 

XX 

ZZ(LC), 
DD 


4.271 

VS 

D 

T 

4.267 

VS 

D 

T 

4.178 

8 

D 

T 

4.071 

S 

D 

T 

3.910 

S 

D 

T 

3.W7 

8 

D 

T 

3.883 

8 

D 

T 

3.792 

S 

D 

T 

3.130 

M 

D 

T 

2.941 

M 

M 

T 

2.536 

C 

M 

L 

2.344 

C 

M 

L 

1.708 

vc 

L 

L 

1.625 

vc 

L 

L 

1.482 

V  c 

L 

L 

1.460 

vc 

L 

L 

1.409 

V  c 

L 

L 

1.000 

vc 

L 

L 

1.000 

vc 

L 

L 

No.  22  Gagb. 


Z(HC). 

K 

I 

H 

T 

U 

V 

E 

C 

B 

M 

Y 

D 

Z(LC).. 

0 

X 

A 

S 


4.522 
4.188 
4.084 
3.958 
3.821 
3.6% 
3.536 
3.270 
3.204 
3.202 
3.108 
1.625 
1.333 
1.187 
1.167 
1.125 
1.029 
1.000 


V  8 
S 

S 
8 
S 
S 
8 
M 
M 
M 
M 

V  C 

V  c 

V  c 

V  c 

V  c 

V  c 

V  c 


D 
D 
D 
D 
D 
D 
D 
D 
D 
M 
M 
L 
L 
L 
L 
L 
L 
L 


T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
L 
L 
L 
L 
L 
L 
L 


Non.— ZZ  (LC)  mdicates  copper  0.034  or  under. 

ZZ  <HC)  indioatM  copper  0.153  to  0.662  per  cent. 
Z  (LG)  indicates  copper  0.020  or  leas. 
Z  (HC)  indicates  copper  0.126  to  0.712 
Tlie  above  table  baa  been  compiled  from  the  compoeite  innpection  report  by  averavng  the  reports  on 
texture  on  each  sheet  by  each  inspector.    The  arbitrary  figures  used  in  these  averages  are  as  follows: 

Very  eoarse 1 

Coaise 2 

Medium 3 

Smooth 4 

Very  anooth 5 

The  nomerieal  values  thus  obtained  have  been  translated  back  into  symbols,  using  the  following  scale: 

•   l.Otol.8 Veryooarae(VC) 

1.8  to  2. 6 Coarae(C) 

2.6  to 3. 4 Medium  (M) 

3.4  to  4.2 Smooth  (S) 

4.2>o;6.0 Very  smooth  (VB) 

In  the  caae  of  oolor  and  adherence,  It  bemg  impractical  to  aaoribe  aataafactory  numerical  vahiea,  the  aym- 
bols  is  tiM  taUa  repfsaspt  tbe  mi^rity  opiniona  of  the  inapeotora. 
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Table  IX. — ^Average  Surface  Texture,  Pittsburgh  Tests. 

Inspections  of  1917,  1918,  and  1919.    Sheets  Exposed 

December  12,  1916. 


Group. 


Type  Deeigiiation. 


Get.  9, 1917. 

Nuirer- 

ical      Symbol. 
Value. 


DateoflDBpeotioD 

Aphl  0.1918. 

Oct.  7. 1918. 

April  1. 1919. 

Numer- 
ical 
Value. 

Symbol. 

Numer- 
ical 
Value. 

Symbol. 

Numcf 

leal 

Value. 

Symbol. 

No.  16  Gaob. 


HE 


ZZ 

(HO 


II 
TT 
KK 
UU 

CCC 

EE 
BB 

W 
YYa 

CO 
MM 

DD 
00 


ZZ 

ILC) 

XX 


Copper-Bearing  Banc 
Open-hearth  Steel, 
Series  A 

Copper-Bearina;  Steel, 
Series  B.  Youngs- 
town  Sheet  and 
Tube  Co.... 

Copper-Bearing  Bes- 
semer Steel,  Series 
A ! 

Copper-Bearing  Steel, 
Series  B.  Newport 
RoIlinffMillCo..  . 

Copper  Bearing  Acid 
Open-hearth  Steel, 
Series  A 

Copper-Bearing  Pure 
Iron,8erie8B.  Alle- 
gheny Steel  Co. ... 

Copper-Bearing  Pure 
Iron,  Series  A 

Puddled  Iron,  Series  A. 

Open-hearth  Steel. 
Series  A 

Copptf-Bearing  Pure 
Iron,SeriesB.Whit- 
aker-GlessnerCo... 

Low-Copper  Wroudht 
Iron,  Series  B. 
Youmpstown  Sheet 
and  Tube  Co 

Copper-Bearins  Pure 
uon.  Series  A 

Open-hearth  Steel,  Se- 
ries B.  Alan  Wood 
Iron  and  Steel  Co.. 

Low-Copper    Pure 
Iron,  Series  A 

Low-Copper  Open- 
hearth  Steel,  Series 

Low-Copper  Steel,  So 
riesB.  Yottogstown 
Sheet  and  Tube  Co. 

Low-Copper  Pure 
Iron,  Series  B.  In- 
knd  Steel  Co 

Low-Copper  Pure 
Iron^  Series  B. 
Amenoan  Rolling 
MinCo 

Bessemer  Steel,  Series 


3.725 

S 

3.684 

S 

3.597 

S 

3.572 

s 

3.428 

s 

3.339 

M 

3.219 
3.208 

M 
M 

3.100 

M 

8.087 

M 

2.979 

M 

2.857 

M 

2.521 

C 

2.167 

c 

2.150 

c 

1.996 

c 

1.822 

c 

1.162 

vc 

3.600         8 


4.266 
4.389 
3.589 
4.171 
3.518 


VS 

VS 

S 

VS 

B 


3.333   I  M 

3.542   I  S 

8.037   I  M 

3.529   I  S 

3.000   I  M 

2.812   I  M 

I 

2.357   I  C 

2.215   I  C 

I 

1.500   i  V  C 


1.600 
1.750 


1.625 
1.000 


VC 
VC 

VC 
VC 


4.025 

4.500 
4.431 
3.982 
4.177 
3.839 


S 

VS 

VS 

8 

8 

S 


3.333   I      M 


3.813 

S 

2.860 

M 

3.923 

S 

2.000 

C 

2.625 

M 

2.804 

M 

2.139 

C 

2.083 

c 

2.875 

c 

1.643 

VC 

1.126 

VC 

1.087 

VC 

8.88S 

4.267 
4.271 
4  071 
4.178 

8.907 

3.130 
8.792 

2.941 
3.910 

1.625 
2.844 

2.536 
1.409 

1.708 

1.450 

1.488 

1.000 
1.000 


8 

V8 
VS 


M 

S 

M 

8 

VC 
C 

c 

VC 
VC 
VC 
VC 

VC 


Non.— ZZ  (HO  indicates  copper  0. 153  to  0. 662  per  cent. 
ZZ  QX))  indicates  copper  0.084  per  cent  or  under, 
•  TT  Sheets  exposed  June  2, 1917, 
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Table  IX—ConHnued, 


Qroup. 


Type  Deognatioii. 


Date  of  Inapeetioo. 


Oct.  9. 1917. 


April  9. 1918. 


Numer- 
ical 
i  Value. 


I  Numer- 
Symbol. ,     icaL 
Vahie. 


Symbol 


Oct.  7. 1918. 


Numer^ 

ical 
Value. 


Symbol 


April  1. 1019. 


Numer- 
ical- 
Value. 


Symbol 


No. 

22  0x01 

1. 

z 

(HO 

town    Sheet    and 

Tube  Co 1 

3.828 

S 

4.008 

S 

4.294 

V8 

4.522 

vs 

1 

Copper-Bearing   Bes- 
semer Steel.  Series, 

A 1 

3.819 

S 

4.118 

8 

4.472 

VS 

4.084 

8 

U 

Copper  Bearing  Baeic 
Opeihhearth  Steel. 

SerieeA 

3.792 

S 

3.572 

S 

4.000 

S 

3.958 

8 

K 

Copper-Bearing  Acid 
Open-hearth  Steel. 

SeriesA ^. 

3.719 

S 

4.062 

S 

4.187 

8 

4.188 

S 

B 

Open-hearth     Steel. 

SeriesA i 

3.653 

s 

3.211 

M 

3.567 

8 

3.202 

M 

T 

Copper-Bearing  Steel. 
Series  B.    Newport 

RoUiMMillCor.. 

3.^89 

S 

3.482 

S 

4.107 

S 

3.821 

•s 

U 

Iron,  Series  B.  Alle- 

gheny Steel  Co. .. . 

3.554 

S 

3.232 

M 

8.875 

S 

3.696 

S 

V 

Copper-Bearing  Pure 
Iron,Serie8  B.Whit- 

aker-GiesBnerCo...! 

3  464 

S 

3.304 

S 

8.839 

s 

8.536 

8 

Ya 

Low-Copper  Wrought' 
Iron.    Series    B. 

Younjpstown  Sheet 
and  Tube  Co 

3.250 

M 

2.500 

c 

1.625 

vc 

C 

^cnssi."^: 

3.364 

M 

2.864 

M 

3.273 

M 

3.204 

M 

M 

Open-hearth  Steel  Se- 
ries B.    AlanWoodi 

lion  and  Steel  Co..  i 

3.330 

M 

3.107 

M 

2.732 

M 

3.108 

M 

E 

Puddled  Iron,  Series  A. 

3.125 

M 

3.250 

M 

8.385 

M 

8.270 

M 

D 

Low-Copper  Pure; 

Iron,  Series  A 1 

Low-Copper  Steel,  Se- 
ries B.  YoungstowDi 
Sheet  and  Tube  Co.  1 

2.431 

C 

1.833 

C 

1.667 

VC 

1.338 

vc 

Z 

(LC) 

2.142 

C 

1.803 

C 

1.813 

c 

1.187 

vc 

S 

Series  B.  American 

RolUngMillCo.... 

1.893 

c 

1.625 

vc 

1.000 

yc 

1.000 

vc 

X 

'■  Low-Copper    Purci 
lion,  Series  B.   In-| 

• 

Und  Steel  Co 

1.491 

V  c 

1.268 

vc 

1.214 

vc 

1.125 

vc 

A 

;  Bessemer  Sted.  Series, 

'     A i 

1.346 

vc 

1.000 

V  c 

1.125 

vc 

1.029 

vc 

0 

^h'^ei^riteel^sl- 

riesA....rr..... 

1.209 

vc 

1.000 

V  c 

1.091 

vc 

1.167 

vc 

NoTB.— Z  ^C)  indicates  copper  0. 126  to  0. 712  per  cent. 
Z  (LC)  indicates  copper  0.020  per  cent  or  under. 

•  Y  Sheets  exposed  Juno  2, 1917. 

Table  IX  has  been  compiled  from  the  com^onte  inspection  reports  by  avera^ng  the  reports  on  texture 
on  each  sheet  by  each  inspector.   The  arbitrary  figures  used  in  these  averages  are  as  fbUowi: 

Very  coarse 1 

Coarse 2 

Medium 3 

Smooth 4 

Very  smooth 6 

The  numerical  yahies  thus  obtamed  have  been  translated  back  into  aymbols,  using  the  following  seals: 

1.0  to  1.8 VeryeoarwCVC) 

1.8to2.6 CoaiMCC) 

2.6to3.4 Medium  01)  • 

3.4to4.2 6mooUi(B) 

4.2  to  5.0 V«7aB00lk(VI) 


Digitized  by 


Googl( 


On  Inspection  of  Corrosion  Tests. 


191 


,  Table  X. — ^Failures  at  Pittsburgh  Tests.    Inspections  of  1917, 
1918  AND  1919.    Sheets  Exposed  December  12,  1916. 


Type  Designation. 

Date  of  Inspection. 

Group. 

Oct.  9. 1917. 
10  Months. 

April  9.  1918. 
16  Months. 

Oct.  7. 1918. 
22  Months. 

April  1, 1919. 
28  Months. 

31.  32.  33, 
34,  35.  36, 
37.  38.  40. 
41,  42,  43, 
44,  45.  46, 
47. 

A 

No.  22  Gage  Beasemer  Steel.  Series  A. . . . 
(17  Sheets) 

None 

39 

(16) 

(1) 

0 

SteeL  Series  A . .  .V 

None 

25,  26.  27. 
28,  29.  30. 
31.  32,  33. 
34,  35.  36. 

(12) 

(12  Sheets) 

S 

No.  22  (Sage  Low-Copper  Pure  Iron,  Series 
B.    American  RoUuig  Mill  Co 

None 

35 

29,  30.  31. 
32.  33.  34, 
36.  37,  38. 
39.  40.  41, 
42. 
(13) 

(14  Sheets) 

— 

(1) 

Z 

No.  22  Gage  Bessemer  Steel,  with  varying 
copper  content.  Series  B.    Youngstown 
Sheet  and  Tube  Co 

None 

11 
(1) 

422.428/424. 

(5) 

(11  Sheets) 

D 

No.  22  (Sage  Low-Copper   Pure  Iron, 
Series  A 

None 

None 

30.  36.  38. 

(8) 

31,33,34. 

(9  Sheets) 

35,  39.  40. 

(6) 

X 

No.  22  Gage  Low4:iopper  Pure  Iron.  Series 
W.    Inland  RtwfOo    

None 
None 

None 
None 

29.  30,  31. 
32.  33.  34, 
35.  36.  37. 
38.  39.  40. 
41.42. 

371 
(1) 

B 

(14  Sheets) 

No.  22  Gage  Open-hearth  Steel.  Series  A. . 
(ISdheets) 

38 
(1) 

E 

No.  22  Gage  Puddled  Iron.  Series  A 

(12  Sheets) 

None 

None 

32.  36. 

(2) 

29.30.31, 
35. 

(4) 

25.  26.  27. 
28.  29.  30. 
50.  51.  52, 

(18) 

AA 

No.  16  Gage  BesBemer.Stee],  Series  A. . . . 
(17  Sheets) 

None 

None 

None 
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Low-Copper  Pure  Iron,  Series  B),  manufactured  by  the  American 
Rolling  Mill  Co.,  and  X  33  to  42  inclusive  (No.  22  Gage  Low- 
Copper  Pure  Iron,  Series  B) ,  manufactured  by  the  Inland  Steel  Co. 
The  average  compositions  of  each  group  of  sheets  are  given 
in  Table  XL 


Table  XL — ^Average  Compositions  of  Sheets  of  Series  A,  D,  O, 

S  AND   X,    WHICH   HAVE   COMPLETELV  FAILED. 


Group. 


A  81-47 
D  3(M0 
0  25>36 
S  2»-42 

X  2Q-«2 


Type  DeiigiiatioD. 


No.  22  Gtce  B«Memer  Steel, 
SeriesA 

No.  22  Qage  Low-Copper  Pure 
Iron,  Series  A 

No.  22  Gage  Low^opper  Opeu- 
bearth  Steel.  Seriee  A 

No.  22  Gage  Low-Copper  Pure 
Iron,  Series  B.  American 
RoUingMUlCo 

No.  22  Ga^  Low-Copper  Pure 
Iron,  Senes  B.  Inland  Steel 
Co 


Carbon, 
per  cent. 


0.037 
0.024 
0.134 

0.018 

0.021 


Manga- 
nese, 
)eroent 

Phos- 
phorus, 
percent 

Sulfur, 
percent. 

Silicon, 
percent. 

0.38 

0.089 

0.040 

0.006 

0.026 

0.003 

0.020 

0.004 

0.55 

0.008 

0.029 

0.24 

0.018 

0.005 

0.025 

0.004 

0.057 

O.OOfl 

0.031 

0.002 

Copper, 
percent. 


0.010 
0.022 
0.018 

0.023 

0.025 


All  of  the  A,  D,  O,  S,  and  X  Sheets  exposed  at  Pittsburgh 
representing  a  location  selected  as  an  inland  industrial  center  are 
complete  failures,  and  no  further  detail  record  for  these  sheets 
will  appear  in  future  reports. 

Third  Meeting, — The  third  meeting  of  the  sub-committee 
was  held  at  New  York  City,  on  April  25,  1919,  with  Messrs. 
Aupperle,  Buck,  Cooper,  Fleming,  McDonnell,  Smith,  Wheaton, 
Bureau  of  Steam  Engineering  of  the  U.  S.  Navy  Department, 
Gibboney,  Voorhees  {ex  officio)  present.  The  report  of  the 
sub-committee  was  unanimously  approved  for  submission  to 
Conmaittee  A-5  at  this  meeting. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

J.  H.  Gibboney, 
Chaiffnan, 
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Fig.  1. — Pittsburgh  Tests. 
No.  22  Gage  Bessemer  Steel — Series  A. 

Carbon,   Manganiwe,  Phosphorus,    Sulfur,        Sflioon,      Coppar, 


A  31. 
A  32. 


voant. 

percent. 

percent. 

percent. 

0.04 

0.35 

0.078 

0.036 

0.04 

0.36 

0.105 

0.046 

percent. 


percent. 
0.006 
0.008 


Nidnl. 
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No.  22  Gage  Bessemer  Steel — Series  A. 

.  Shbbt. 

Carbon.   Manganese.  Phosphorus,    Sulfur.        Silicon,      Copp«r.     Nickel, 
per  cent,     per  cent,     per  cent,     per  cent,     per  cent,    per  cent,  per  otat. 

A  33 

.      0.04          0.36        0.086        0.035          ....       0.008       .... 

A  34 

0.04          0.38        0.084        0.039                .       0.008 
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Fig.  3. — Pittsburgh  Tests. 

No.  22  Gage  Bessemer  Steel — Series  A. 

Sheets  A  35  to  47,  mclusive. 
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Sbbst. 
B  37 


Fig.  4. — Pittsburgh  Tests. 
No.  22  Gage  Open-Hearth  Steel — Series  A. 

Carbon,    Manganese,  Phosphorus,    Sxilfur,        Silicon,      Copper, 


per  cent. 
0.08 


X)er  cent. 
0.37 


percent. 
0.020 


percent. 
0.046 


percent. 
0.056 


Nickel, 
per  cent,  per  cent. 

0.08       O.OSS 
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Fig.  5. — Pittsburgh  Tests, 
No.  22  Gage  Low  Copper  Pure  Iron — Series  A. 

Carbon,   Manganese,  Phosphorus,    Sulfur,        Silicon,      Copper,     Nickel, 
per  cent.     i>er  cent.       i>er  cent.      i>er  cent.     i>er  cent,    per  cent,  per  cent. 

..      0.02  0.05        0.002        0.018  ....       0.02        0.02 


Digitized  by 


Googl( 


198    Report  of  Sub-Committee  in  of  Committee  A-5 


Fig.  6. — Pittsburgh  Tests. 
No.  22  Gage  Low  Copper  Pure  Iron— Series  A. 

Shkbt  Carbon,   Manganese.  Phosphorus,    Sulfur,        Silic 

per  cent,     per  cent.      per  cent,      per  cent,     per  c 

D36 0.02  0.02        0.003        0.021  .0.014    0.027 

D38 0.03  0.02  .003        0.021        0.004      0.016     0.006 


Copper.     Nidnl. 
per  cent*  per  cent. 
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Sbxbt. 
B  32 


Fig.  7. — Pittsburgh  Tests. 
No.  22  Gage  Puddled  Iron — Series  A. 

Carbon,   Manganese,  Phosphorus,    Sulfur,        Silicon, 
per  cent,    per  cent.       per  cent.      x>er  cent.      i)er  cent. 

0.02  0  02        0.111        0.021        0.141 


Copper,     Nickel, 
per  cent,  per  cent. 

0.31       0.02 
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No. 


Fig.  8. — Pittsburgh  Tests. 
22  Gage  Puddled  Iron — Series  A. 


E  36 


-___           Carbon, 
""•         p«oent. 

Manganese, 
percent. 

Phosphorus,    Sulfur, 
per  cent,      per  cent. 

SUicon. 
percent. 

Copper, 
percent. 

Nickel, 
percent. 

0.02 

0.02 

0.101         0.020 

0.141 

0.31 

0.015 
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Fig.  9. — Pittsburgh  Tests. 

No.  22  Gage  Low  Copper  Open-Hearth  Steel. — Series  A. 

Sheets  O  25  to  28,  inclusive. 
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\  ^^^^^^^^^"s^ 

1     ^    '  j^^^^^^^H 

....^..^i^iii 

Fig.  40. — Pittsburgh  Tests. 

No.  22  Gage  Bessemer  Steel — Series  A. 

Sheets  A  35  to  47,  inclusive. 
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Fig.  41. — Pittsburgh  Tests. 
No.  22  Gage  Low-Copper  Pure  Iron — Series  A. 
Sheets  D  35,  36,  38,  39  and  40. 
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Fig.  10. — Pittsburgh  Tests. 

No.  22  Gage  Low  Copper  Open-Hearth  Steel. — Series  A. 

Sheets  O  29  to  36,  inclusive. 
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Fig.  43. — Pittsburgh  Tests. 
No.  22  Gage  Low-Copper  Pure  Iron — Series  B. 
American  Rolling  Mill  Co. 
Sheets  S  33  to  42,  inclusive. 
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^ 

1 

sffl '       m 

31^ 

Fig.  44. — Pittsburgh  Tests. 

No.  22  Gage  Low-Ck)PPER  Pure  Iron — Series  B. 

Inland  Steel  Co. 

Sheets  X  33  to  42,  inclusive. 
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APPENDIX. 


RE-ANALYSES  OF  DOUBTFUL  ELEMENTS  IN  COR- 
ROSION TESTS  CONDUCTED  UNDER 
AUSPICES  OF  COMMITTEE  A-5. 

To  Replace  the  Percentages  Previously  Reported  in 

THE  TaBIES  in  the   1916   AND   1918   PROCEEDINGS. 


No.  22  Gage,  Bessemer  Steel.    Series  A.    Marked  A. 

{Proceedings,  Vol.  XVI,  Part  I,  Table  I,  p.  155.) 


Sheet  No. 

Copper,  per  cent. 

fflieetNo. 

Copper,  per  eent 

Sheet  No. 

Copper,  per  oeat. 

1 

0.020 
0.019 
0.017 
0.016          1 

6 

0.016 
0.018 
0.018 

8 

0.016 

2 

6 

0 

0.017 

8 

7 

10 

0.018 

4 

No.  22  Gage,  Open-hearth  Steel.    Series  A.    Marked  B, 

{Proceedings,  Vol.  XVI.  Part  I,  Table  III.  p.  157.) 


Sheet  Now 

Copper,  per  cent 

Sheet  No. 

Copper,  per  eent 

Sheet  No. 

Copper,  per  eent. 

26 

0.086 
0.086 
0.082 
0.078 
0.084 

81 

.  0.084 
0.088 
0.078 
0.204 
0.090 

86 

0.078 

27 

32 

87 

0.080 

28 

83 

88 

0.078 

29 

34 

89 

0.18i 

SO 

36 

No.  22  Gage,  Low-Copper  Pure  Iron.  Series  A.    Marked  D, 

{Proceedings,  Vol.  XVI,  Part  I,  Table  VII,  p.  161.) 


No. 


Copper,  per  cent 


0.082 
0.083 
0.032 
0.080 
0.032 
0.030 


Sheet  Now 


Copper,  per  oeDt. 


0.032 
0.028 
0.027 
0.022 
0.030 


Sheet  Now 


Copper,  per  eent. 


0.037 
0.026 
0.038 
0.027 
0.098 


No.  22  Gage,  Open-hearth  Steel.    Series  B.    Marked  J^. 

{Proceedings,  Vol.  XVIII.  Part  I,  Table  I.  p.  163.) 

Sheet  No. 

Copper,  per  eent. 

Carbon,  per  eent. 

Mingineie,  per  eent. 

16 

0.168 

0.09 

0.370 

(237) 
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No.  22  Gagb,  Low-Copper  Opbn-hbarth  Stbel.    Sbribs  A.    Markbd  0. 

{Proceedings.  Vol.  XVIII.  Part  I.  Table  II.  p.  161.) 


Sheet  Na 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent 

Sheet  No. 

Copper,  per  oeot. 

10 

0.028 
0.022 
0.024 
0.022 
0.026 

18 

0.018 
0.026 
0.026 
0.022 
0.Q26 

23 

0.096 

14 

10 

24« 

0.022 

15... 

20 

25 

0.026  , 

16 

21 

26 

0.022 

17 

22 

27» 

0.026 

•  SilicoD,  0.218  per  eent 
ftj^lkoii,  0.236  per  oeat. 


No.  22  Gagb,  Armco  Iron.    Sbribs  B.    Markbd  S. 

(Proceedings,  Vol.  XVIII.  Part  I.  Table  III.  p.  165.) 


Sheet  No. 

Copper,  per  cent 

Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  eent 

11..... 

0.015 
0.018 
0.016 
0.017 
0.018 
0.017          , 

17 

0.018 
0.018 
0.010 
0.018 
0.018 
0.018 

27 

0.018 

12 

18 

28 

6.017 

13 

10 

32 

0.016 

14 

20 

33  ...   . 

0.016 

15 

23 

34 

0.018 

16 

24 

35 

0.018 

No.  22  Gagb,  Vismera.    Series  B.    Marked  X, 

'    (Proceedings,  Vol.  XVIII,  Part  I.  Table  XI.  p.  173.) 


a  Sulfur,  0.040  per  oent 


Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent. 

7 

0.028          i 
0.030 
0.028 
0.030 
0.030 

0.026          1 
1 

13 

0.026 

0.026 

0.028  . 

0.026 

0.026 

0.025 

28. 

0  027 

8 

14 

1  20 

0.026 

0 

15 

'  30 

0.026 

10 

25 

'S::;::::::.: 

0.026 

iii;:::::;  ::::: 

26 

■  37.   . 

0  027 

12 

27 

No.  22  Gagb,  Bessemer  Steel.    Series  B.    Marked  Z. 

(Proceedings,  Vol.  XVIII,  Part  I.  Tabic  XIV.  p.  176.) 


Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent 

^eetNo. 

Copper,  per  eent 

0.014 
0.014 
0.012 
0.012 
0.010 
0.010 
0.014 
0.014 
0.141 
0.188 
0.140 

100 

0.134 
0.126 
0.138 
0.134 
0.128 
0.253 
0.274 
0.270 
0.250 
0.266 

200 

0.261 

110 

213 

0.250 

Ill 

214 

Q.260 
0.526 

112 

301 

113 

308 

0.520 

202 

305 

0.536 

204 

806 

0.584 

il 

206 

306 

0.530 

101 

207 

310 

0.488 

102 

208 

814 

0.536 

108 

1 
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No.  22  Gagb,  Opbn-bbarth  Stbbl.    Sbribs  B.    Marked  Z. 

(Procitdifw,  Vol.  XVIII,  Part  I.  Table  XVI.  p.  178.) 


Sheet  ITo. 

Co^.pereent 

1     SheetNo. 

Copper,  per  eeot 

SheetNo. 

Copper,  percent. 

417 

0.018 
0.020 
0.018 
0.020 
0.018 
0.010 
0.016 
0.018 
0.184 
0.104 
0.184 

1 

1 
506 

0.174 
0.247 
0.174 
0.204 
.     0.267 
0.268 
0.262 
0.206 
0.306 
0.266 
0.282 

606 

0.266 

418 

508 

600 

0.256 

410 

500 

702 

0.664 

420 

513 

706 

0.622 

421 

516 

707 

0.646 

422 

602 

700 

0:510 

428 

603 

710..... 

712 

0.564 

424 

604 

0.712 

501 

605 

714 

0.520 

M)3 

606 

715 

0.632 

604 

607 

No.  16  Gage,  Open-hearth  Steel.    Series  A.    Marked  BB. 

XProceedings,  Vol.  XVI,  Part  I,  Table  IV,  p.  158.) 


SheetNo. 

Copper,  per  cent. 

SheetNo. 

Copper,  percent; 

SheetNo. 

Copper,  per  cent 

10 

0.118 
0.046    . 
0.042 
0.040 

1  23 

0.043          ! 
0.042          1 
0.042          1 
0.043          1 

27 

0.044 

20 

24 

28 

0.040 

21 

25 

20 

0.118 

22 

26 

1 

No.  16  Gage,  Low-Copper  Pure  Iron.    Series  A.    Marked  DD. 

iProceedings,  Vol.  XVI.  Part  I,  Table  VIII.  p.  162.) 


SheetNo. 

Copper,  per  cent. 

1     Sheet  No. 

Copper,  per  cent 

SheetNo. 

Copper,  per  cent 

0.080 
0.080 
0.030 
0.027 
0.026 
0.026 
0.026 

8 

0.084 
0.080 
0.032 
0.080 
0.084 
0.028 
0.028 

20 

0  028 

0 

22 

0.020 

10 

28 

0.027 

11 

58 

0.027 

12 

55 

0.028 

16 

57 

0.028 

10 

58 

0.028 

No.  16  Gage,  Puddled  Iron.    Series  A.    Marked  EE. 

(Proceedings,  Vol.  XVI,  Part  I,  Table  X,  p.  164.) 

Sheet  No.                    Copper,  per  cent 
7 0.844 

No.  16  Gage,  Open-hearth  Steel.  .  Series  B.    Marked  MM, 

{Proceedings,  Vol.  XVIII,  Part  I,  Table  II,  p.  164.) 

Sheet  No.  Copper,  per  cent 

Sa 0.042 

34    0.043 
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No.  16  Gage,  Low-Copper  Open-hearth  Steel.    Series  A.    Marked  00. 

{Proceedings,  Vol.  XVIII.  Part  I.  Table  III.  p.  162.) 


ShMtNo. 

Cc^.p«.«t 

Sheet  No. 

Co|yper,peroeot 

Sheet  No. 

Copper,  per  ont. 

10 

0.088 
0.088 
0.088 

18 

0.088 
0.034 
0.042 

10 

0  088 

11 

u 

17 

0.042 

12 

15 

18 

0.046 

No.  16  Gage,  Armco  Iron.    Series  B.    Marked  SS, 

(Proceedings,  Vol.  XVIII.  Part  I,  Table  IV.  p.  166.) 


Sheet  No. 

C<q>per.pereeiit. 

Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent. 

7 

0.021 
0.024 
0.026 
0.022 
0.022 

16 

0.018 
0.024 
0.018 
0.025 

30 

0.025 

11 

21 

31 

0.024 

12 

22 

33 

0.027 

u 

28 

34 

0.020 

14 

No.  16  Gage,  Vismera.    Series  B.    Marked  XX. 

(Proceedings,  Vol.  XVIII.  Part  I.  Table  XII.  p.  174.) 


Sheet  No. 


11 
12. 
18. 
14. 


Copper,  per  eeot. 


0.030 
0.080 
0.030 
0.080 


Sheet  No. 


16. 
16. 
26. 
27. 


Copper,  per  cent. 


0.030 
0.028 
0.025 
0.030 


Sheet  No.     I  Copper,  per  oeot. 


28 

0.026 

'S::::::::::: 

0.028     . 

30 

0.025    ' 

No.  16  Gage,  Bessemer  Steel.  Series  B.    Marked  ZZ-B. 

(Proceedings,  Vol.  XVIII.  Part  I.  Table  XV.  p.  177.) 


Sheet  No. 

Copper,  per  eent. 

Sheet  No. 

Copper,  per  cent. 

Sheet  No. 

Copper,  per  cent. 

0.014 
0.012 
0.015 
0.016 
0.012 
0.014 
0.014 
0.010 
0.162 

103 

0.172 

0.154 

0.153 

0.284    . 

0.208 

0.298 

0.273 

0.286 

0.288 

209 

0.256 

106 

213 

0.270 

107 

306 

0.522 

201 

307 

0.542 

202 

808 

0.528 

204 

809 

0.528 

10 

205 

310 

0.544 

14 

206 

311 

0.622 

102 

208 

314 

0.580 

No.  16  Gage,  Open-hearth  Steel.    Series  B.    Marked  ZZ-OH, 

(Proceedings,  Vol.  XVIII,  Part  I.  Table  XVII,  p.  179.) 


Sheet  No. 

Copper.peroent 

Sheet  No. 

Copper,  per  eent. 

Sheet  No. 

Copper,  per  eent 

417 

0.084 
0.032 
0.084 
0.031 
0.080 
0.024 
0.082 
0.258 
0.252 
0.864 

506 

0.268 
0.180 
0.164 
0.246 
0.258 
0.642 
0.662 
0.668 
0.624 

612 

0.586 

418 

506 

014 

0.562 

419 

507 

615 

0.578 

420 

509 

710 

0.858 

422 

510 

711 

0.874 

426    

002 

712 

0.820 

427 

606 

718 

0.817 

501 

6io::::;:::;: 

714 

0.862 

502 

oil 

715 

0.866 

508 
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DISCUSSION. 


Mr.  a.  S.  Cushman  (presenkd  in  written  farm). — ^Weather  Mr.  Cmiiiiu^ 
exposure  tests  of  uncoated  sheet  metal  imquestionably  yield 
information  of  an  instructive  character  when  the  results  are 
interpreted  in  the  light  of  previous  experience  in  test  and  service. 
It  seems  evident  from  what  I  am  able  to  show  that  results  of 
exposure  tests  made  in  extremely  add  atmospheres  such  as  are 
encountered  in  Pittsburgh  and  in  the  coke-burning  re^ons  of 
Pennsylvania,  are  in  a  class  by  themselves,  and  that  results 
obtained  by  many  years'  exposure  under  more  average  or  ordi- 
narily normal  conditions  do  not  check  with  sheet  rack  exposure 
tests  in  Pittsburgh.  It  was  observed  in  1917  that  the  under  side 
of  the  Pittsburgh  test  sheets  carried  a  whitish  incrustation  of  a 
salt  which  on  examination  proved  to  be  ferrous  sulfate.  This  is 
a  conclusive  demonstration  of  the  unusual  add  attack  made 
upon  the  Pittsburgh  test  sheets.  No  other  weather  exposure 
tests  which  have  come  imder  my  observation  have  ever  shown 
these  salt  incrustations.  Similar  rack  tests  which  have  been 
under  observation  for  varying  periods  up  to  eight  years  at 
Middletown,  Ohio,  in  a  yard  which  lies  between  a  large  open- 
hearth  furnace  plant  and  a  canal,  do  not  show  salt  incrustation, 
nor  do  the  results  in  any  way  tally  with  or  check  up  the  results 
obtained  in  a  two-year  exposmre  in  Pittsburgh. 

My  own  explanation  of  this  is  that  in  Pittsburgh,  under  the 
conditions  of  the  tests,  we  have  to  do  with  a  particular  sort  of 
outdoor  add  test.  We  have  observed  in  Middletown  that  among 
the  many  variables  that  affect  the  life  of  an  uncoated  rusting 
sheet  out  of  doors,  one  very  important  one  is  the  angle  or  slope 
at  which  the  sheet  is  put  out.  The  steeper  the  slope,  the  longer 
the  sheet  will  last,  other  things  being  anywhere  near  equal.  It 
must  be  apparent  that  since  rain  and  fog  bring  down  on  to  the 
inclined  surface  of  the  sheets  very  dilute  sulfuric  add  washed  out 
of  the  atmosphere,  wind  and  sun  will  evaporate  the  water,  con<^ 
centrating  the  non-volatile  sulfuric  add  on  the  uncoated  sheet 
until  it  is  strong  enough  to  etch  into  or  cut  the  surface.    This 
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Mr.  Cttthiiuui.  action  is  naturally  most  severe  on  the  lower  or  drip-off  section 
of  the  test  piece.  Oxygen  and  water,  however,  in  all  out-door 
exposure  tests  are  sufficiently  in  excess  to  cause  the  hydrolysis 
leading  to  the  formation  of  rust.  The  character  of  rust  formed, 
depends  upon  its  rate  of  formation,  particularly  in  the  early  days, 
or  perhaps  months,  of  exposure, 

I  am  frank  to  confess  that  I  did  not  anticipate  the  results 
of  the  uncoated  sheet  tests  at  Pittsburgh,  for  many  test  sheets 
of  similar  types  of  material  which  had  been  under  observation 
for  years  in  Middletown  and  Washington  gave  no  such  results, 
and  it  seemed  fair  to  suppose  at  that  time  that  results  obtained 
in  at  least  one  maniifactming  center  would  be  confirmed  by 
those  obtained  under  similar  test  conditions  in  another.  I  was 
aware,  of  coiu-se,  that  a  copper  content  in  steel  would  enable  it  to 
stand  an  add  test  better  than  a  copper-free  metal,  but  not  only 
did  I  not  realize  that  the  Pittsburgh  conditions  were  essentially 
an  acid  test  but  also  my  mind  was  affected  by  the  very  strong 
conviction  of  Committee  A-5  that  the  results  of  acid  tests  are 
imreliable  as  truly  measuring  the  tendency  to  natural  corrosion, 
which  statement  was  published  as  a  warning  to  investigators  in 
the  Proceedings  of  this  Society  for  191 1. 

It  cannot  be  gainsaid  that  under  the  conditions  of  the  Pitts- 
burgh tests  the  pure  conrnierdal  iron  sheets  have  failed,  while 
they  have  not  done  so  in  Middletown  under  much  longer  exposure 
in  lighter  gages.  Moreover,  of  even  more  significance  is  the 
imdoubted  fact  that  large  service  installations  of  the  same  com- 
mercial pure  iron  have  stood  up  and  given  satisfaction  for  five 
years  so  far,  in  the  close  neighborhood  of  the  A.  S.  T.  M.  Pitts- 
burgh sheet  tests.  I  have  especially  in  mind  a  large  smoke  stack 
made  of  pure  iron,  located  only  eleven  blocks  from  the  Pittsburgh 
Arsenal,  which  has  given  such  satisfaction  to  the  owners  as 
compared  with  the  failure  of  another  type  of  metal,  that  they  are 
installing  another  stack  of  the  successful  type  to  replace  the 
failure.  The  conditions  in  a  stack  are,  of  course,  different  from 
those  in  the  sheet  test  racks,  but  so  are  they  also  different  in 
nearly  every  kind  of  service  installation.  It  is  at  least  well 
known  that  smoke  stacks  suffer  severely  from  corrosive  attack. 

We  have  collected  evidence  which  appears  to  point  to  a 
new  discovery  in  coimection  with  the  rusting  of  uncoated  sheets 
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under  weather  exposure.  For  a  long  time  we  have  been  puzzled  Mr.  Cvthsuui, 
by  the  fact  that  sheets  of  a  given  type  and  made  from  the  self- 
same heat  and  ingot  did  not  behave  the  same  way  when  first 
exposed  in  different  seasons  of  the  year.  It  now  appears  that 
if  uncoated  sheets  when  newly  exposed  meet  a  slow  rusting  attack 
for  the  first  six  months,  either  on  account  of  environment  or  on 
account  of  comparatively  good  weather,  they  have  the  oppor- 
tunity to  "grain"  themselves  with  a  tight  granular  dehydrated 


Pig.  1. — Sheets  in  Test  Yard  of  the  American  Rolling  Mill  Co.  at 
Middletown,  Ohio. 

oxide  surface  which  in  itself  is  a  natural  protective  coating  and 
will  enable  the  sheet  to  show  an  extraordinary  long  life  out  of 
doors.  If,  however,  the  initial  attack  on  the  raw  uncoated  sheet 
is  very  severe,  as  it  was  in  the  Pittsburgh  test  because  of  the 
exceedingly  acid  atmosphere,  the  grain  formed  is  loose  and, 
instead  of  being  protective,  is  stimulative  to  corrosion.  In  such 
an  add  atmosphere  the  restraining  influence  of  copper  apparently 
slows  down  the  early  acid  attack.     Moreover,  when  the  tight 
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Mr.  Cothsian.  grain  surface  of  a  comparatively  slow  rusting  sheet  is  removed, 
it  has  been  found  to  be  more  magnetic  than  the  oxide  coating 
from  a  sheet  that  has  rusted  rapidly.  Apparently  the  more 
magnetic  the  oxide  formed,  the  more  basic  and  protective  it  is 
to  the  underljdng  metal.  This  observation  also  explains  the 
much  discussed  relation  of  the  color  of  the  rust  surface  to  the 
Ufe  of  the  rusting  sheet.  The  claim  has  often  been  made  by 
investigators  that  the  darker  the  rust  the  longer  the  uncoated 


Fig.  2. — Sheets  in  a  Second  Test  Yard  of  the  American  Rolling  Mill 
Co.  at  Middletown,  Ohio. 

sheet  will  last  before  failure  occurs,  and  heretofore  there  has  been 
no  explanation  of  this  observation. 

Further  research  is  needed  to  verify  and  substantiate  the 
theory  set  forth  above,  but  it  would  appear  to  fiunish  a  fair 
explanation  of  some  of  the  many  inconsistencies  noted  in  out- 
door exposure  tests.  Iron  and  steel  coated  with  other  metals  or 
with  paint  do  not  get  the  opportimity  to  "grain,"  as  suggested 
above,  and  therefore  outdoor  tests  of  uncoated  sheets  are  no 
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criterion  of  the  results  obtained  under  actual  service  conditions.  Mr. 
The  theory  explains  many  of  the  inconsistencies  observed  in 
many  years  of  outdoor  testing  in  Middletown  and  also  explains 
why  a  material  that  has  given  excellent  results  under  test  in 
other  places  failed  under  the  acid  test  of  the  Pittsburgh 
atmosphere. 

ITiat  similar  sheets  exposed  at  Pittsburgh  and  at  Middle- 
town,  Ohio,  do  not  check  each  other,  is  shown  in  the  accompany- 


rfsr  3589    ])t^»«£^re   P.a  Qauge  $S^^^'m    Same  Lot     AS  USBJ)  -^ 
"~^"  i«ft  rcST  By  WF    AS.T./A.    TxPoscD  /{oc  20  19/5^ 
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Fig.  3. — No.  22  Gage  Sheets  of  the  Same  Lots  as  Used  in  the  A.  S.  T.  M. 
.  Test  at  Pittsburgh.    Exposed  August,  1915;  Photographed  June  15,  1919. 

ing  photographs.  It  will  be  remembered  that  the  Society's  tests 
at  Pittsburgh  consist  of  two  groups — ^A  and  B.  Group  A  sheets 
were  purchased  in  the  open  market.  Group  B  sheets  were 
specially  manufactured  for  introduction  into  the  test.  The 
commercially  pure  iron  sheets  in  Group  B  represented  an 
endeavor  to  make  a  heat  with  the  absolute  minimimi  possible 
copper  content.  As  a  matter  of  fact,  however,  with  the  best 
endeavor  the  Group  B  sheets  actually  came  out  with  practically 
the  same  copper  content  as  was  foxmd  to  exist  in  the  Group  A 
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Mr.  Cttdmuui.  sheets — about  0.02  per  cent.  As  soon  as  the  Group  B  sheets 
were  manufactured,  some  were  sent  to  Committee  A-5  for 
analysis  and  to  be  prepared  for  exposure  on  the  test  racks. 
Some  of  the  sheets  were,  however,  immediately  exposed  on 
test  racks  at  Middletown.  As  far  as  length  of  exposure  is  con- 
cerned, therefore,  the  B  sheets  exposed  in  Middletown  are  nearly 
a  year  older  than  the  sister  sheets  exposed  in  Pittsburgh.  It 
has  aheady  been  reported  that  the  Group  B  sheets  of  com- 
mercially pure  iron  at  Pittsburgh  have  largely  failed.  That  this 
is  not  the  case  at  Middletown  is  clearly  shown  by  the  illustra- 
tion (Fig.  3).  The  illustrations  in  Figs.  1  and  2  are  included 
in  order  to  show  the  general  scope  of  the  Middletown  tests  which 
are  quite  as  exhaustive  as  any  that  have  yet  been  reported  by 
anyone.  It  is  very  evident,  therefore,  that  exposure  to  atmos- 
pheric conditions  of  xmcoated  sheet  metal  does  not  lead  to  the 
same  results  in  different  atmospheres.  It  would  appear  that 
the  interpretation  of  the  results  of  such  tests  is  an  important 
matter,  and  that  it  is  not  safe  to  draw  sweeping  conclusions 
based  upon  the  results  obtained  imder  any  given  set  of  conditions 
as  applying  to  the  general  conditions  of  corrosion  resistance. 

Mr.  Buck.  Mr.  D.  M.  Buck  {hy  letter). — I  have  read,  with  particular 

interest,  Mr.  Cushman's  discussion  of  the  report  of  Committee  A-5. 
The  evidence  which  Mr.  Cushman  offers  in  the  form  of 
photographs  of  conunerdally  pure  iron  sheets.  Series  "B," 
manufactured  by  the  American  Rolling  Mill  Co.,  proves  nothing 
except  that  the  atmospheric  conditions  at  Middletown  are  not 
so  severe  as  those  in  Pittsburgh.  In  the  tests  at  Annapolis  and 
Fort  Sheridan,  Committee  A-5  has  similar  sheets  which,  at  the 
time  of  the  last  inspection,  seemed  to  be  in  about  the  same 
condition  as  the  sheets  shown  by  Mr.  Cushman  which  were 
exposed  at  Middletown;  the  differences  being  that  at  Annapolis 
and  Fort  Sheridan,  the  committee  also  has  sheets  representative 
of  the  other  types  of  material,  and  at  some  time  in  the  future 
will  be  able  to  draw  comparisons  between  the  relative  corrosion 
rates  of  all  of  these  materials.  Such  comparisons  are  impossible 
in  Mr.  Cushman's  test. 

By  examining  the  official  report  it  will  be  noted  that,  in  the 
opinion  of  the  committee  as  a  whole,  distinct  differences  in  the 
texture  of  the  rust,  adherence  and  color  of  the  rust  film  have  been 
observed  at  Annapolis  and  Fort  Sheridan,  and  that  these  differ- 
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ences  correspond  very  closely  with  the  condition  of  the  Pitts-  Mr.  Buck, 
burgh  test  in  the  early  stages. 

I  have  conducted  extensive  series  of  corrosion  tests  in  the 
air  of  an  industrial  district,  as  well  as  in  pure  country  air  and 
in  salt  air,  and  it  has  been  my  invariable  experience  that,  although 
the  corrosion  rate  of  all  materials  is  slower  in  the  pure  air  and 
salt  air,  the  order  ef  failure  of  the  sheets  has  been  the  same. 

Mr.  Cushman  stated  that  he  has  discovered  that,  if  the 
sheets  in  the  early  period  of  exposure  meet  with  a  slow  rusting 
attack,  "they  have  the  opportimity  to  'grain'  themselves  with 
a  tight  granular  dehydrated  oxide  siirface  which  in  itself  is  a 
natural  protective  coating  and  will  enable  the  sheet  to  show  an 
extraordinarily  long  Ufe  out  of  doors,"  and  that,  on  the  other 
hand,  in  severe  weather  the  grain  is  loose  and  is  stimulative  to 
corrosion.  This  is  very  interesting  from  a  scientific  point  of 
view,  but  it  is  obviously  not  of  practical  interest,  for  the  reason 
that  the  weather  conditions  are  not  under  our  control.  Further- 
more, at  the  Pittsburgh  test,  where,  according  to  Mr.  Cushman's 
statement,  the  initial  attack  is  very  severe,  the  copper  steel  and 
copper-bearing  pure  iron  sheets  grained  themselves  with  this 
same  tight  oxide  siu^ace,  notwithstanding  the  extremely  severe 
conditions;  whereas  on  ordinary  steels  and  low-copper  pure  irons, 
the  oxide  film  was  loose  and  apparently  stimulative  to  corrosion. 
This  tightly  adherent,  dark-colored  film  is,  according  to  the 
writer's  observations,  characteristic  of  copper  steels  under  all 
atmospheric  conditions  irrespective  of  whether  the  initial  condi- 
tions are  severe  or  otherwise,  and  the  results  at  the  three  different 
locations  of  the  comimittee's  tests  seem  to  bear  out  this  statement. 

It  will  be  interesting  to  observe  future  reports  of  Comimittee 
A-5,  which  will  give  the  order  of  failure  of  the  different  panels 
at  the  other  two  locations,  that  is,  Annapolis  and  Fort  Sheridan. 

Mr.  S.  S.  Voorhees  (Chairman  of  CammiUee  AS — by  Mr.  Voorheet. 
leUer). — ^Mr.  Cushman  states  that  the  tests  at  Middletown  do 
not  bear  out  those  at  Pittsburgh.  We  have  two  other  exposure 
tests,  one  at  Fort  Sheridan,  111.,  and  one  at  Annapolis,  Md.; 
both  rural  conditions;  one  near  a  large  body  of  fr^h  water  and 
the  other  near  salt  water.  The  comimittee  has  been  careful  to 
draw  conclusions  only  from  facts  obtained.  The  two  other 
exposure  tests  are  in  progress  and  the  results  they  show  will  be 
made  the  subject  of  future  reports  to  this  Society. 
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ON 

MALLEABLE  CASTINGS. 

Conunittee  A-7  was  organized  last  year  at  the  time  of  the 
annual  meeting  of  the  Society  and  proposed  Tentative  Standard 
Specifications  for  Malleable  Castings  (A  75-18  T)  whidi  were 
accepted  by  the  Society.  These  tentative  specifications  "cover 
malleable  castings  for  railroad,  motor  vehicle,  agricultiwal 
implement,  and  general  machinery  purposes."  During  the  year 
two  criticisms  were  made  of  the  specifications.  One  was  that 
castings  do  not  show  as  high  tensile  strength  and  elongation  as 
the  test  bars.  The  other  was  that  iron  nM,de  to  these  specifications 
was  difficult  to  machine,  and  the  proposal  was  made  that  another 
specification  be  gotten  out  to  cover  castings  where  machining 
qualities  are  a  prime  requisite. 

At  a  meeting  of  the  conmuttee  held  in  April  these  criticisms 
were  considered.  It  was  recognized  that  in  steel,  alloy,  or  gray- 
iron  castings  tests  taken  from  the  castings  will  not,  as  a  general 
thing,  show  as  high  tensile  strength  and  elongation  as  the  test 
bars  from  the  same  metal.  A  sub-committee  was  appointed  to 
obtain  data  on  the  relation  of  tests  from  bars  and  from  castings, 
and  to  report  their  findings. 

In  answer  to  the  other  criticism  it  was  pointed  out  that 
a  number  of  foundries  making  castings  to  the  present  tentative 
specifications  are  having  no  difficulty  in  regard  to  the  machining 
quality  of  the  castings.  The  same  sub-committee  appointed 
to  get  information  on  the  relation  of  tests  of  castings  to  tests 
of  bars,  was  asked  to  look  into  the  necessity  of  separate  speci- 
fications for  malleable  iron  where  good  machining  qualities  are 
required. 

At  the  meeting  of  the  committee  it  was  unanimously  voted 
to  recommend  to  the  Society  that  the  Tentative  Specifications 
for  Malleable  Castings  (A  75-18  T)^  be  referred  to  letter  ballot 

>  Procudingt,  Am.  Soc  Tot.  Mitta..  Vol.  XVIII,  Part  I,  p.  464  (1918). 
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of  the  Society  for  adoption  as  standard,  and  that,  if  adopted, 
the  new  standard  supersede  the  present  Standard  Specifications 
for  Malleable-Iron  Castings  (A  47-15).i  The  result  of  the  letter 
ballot  vote  of  the  committee  on  this  recommendation  is  as 
follows:  aflBrmative,  18;  negative,  1;  not  voting,  1;  total,  20. 

It  has  been  suggested  that  the  committee  get  up  specifi- 
cations for  malleable-iron  imions  and  pipe  fittings  in  general. 
The  secretary  canvassed  the  situation,  writing  to  all  the  firms 
doing  such  work,  but  found  no  demand  for  specifications. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  20  members,  of  whom  18  have  voted 
aflSrmatively,  1  negatively,  and  1  has  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

H.   E.   DiLLER, 

Chairman. 
Enrique  Touceda, 

Secretary. 


Editorul  Note. 

The  Tentative  Specifications  for  Malleable  Castings  referred 
to  in  this  report  were  approved  at  the  annual  meeting  and  subse- 
quently adopted  as  standard  by  letter  baDot  of  the  Society  on 
September  1,  1919,  and  appear  in  the  Supplementary  Pamphlet 
of  A.S.T.M.  Standards  Adopted  in  1919. 

1 1918  Book  of  A.S.T.M.  Standards. 
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ON 

COPPER  WIRE. 

In  previous  reports  mention  has  been  made  of  work  imder- 
taken  by  the  -committee  to  develop  specifications  for  tinned 
copper  wire.  The  committee  feels  that  the  work  has  progressed 
to  the  point  where  the  formulation  of  tentative  specifications 
is  in  order  and  they  have  accordingly  prepared  specifications 
which  are  now  offered  to  the  Society  for  approval  as  tentative. 

The  principal  difficulty  in  preparing  such  specifications 
has  been  the  development  of  a  satisfactory  test  to  determine 
the  efficiency  of  the  tin  coating.  The  object  of  the  tin  coating 
is  principally  to  protect  the  copper  wire  against  attack  by  the 
sulfur  in  the  rubber  insulation  applied  over  tinned  copper.  A 
cycle  test  in  which  the  wire  is  immersed,  first,  in  a  solution 
designed  to  remove  the  tin  and  second,  in  a  solution  designed  to 
indicate  the  exposure  of  the  copper  by  such  removal,  has  been 
commonly  used  for  this  purpose,  and  the  attempt  has  generally 
been  made  to  make  such  a  test  quantitative  by  varying  the 
number  of  cycles  according  to  the  cross-section  or  diameter  of 
the  wire  tested.  The  experiments  which  have  been  conducted 
by  the  members  of  Committee  B-1  indicate  that  the  tests  should 
not  be  applied  in  any  quantitative  sense:  first,  because  demand 
for  a  large  number  of  cycles  is  equivalent  to  a  demand  for  a 
heavy  coating  of  tin,  which,  for  reasons  which  will  appear  later, 
is  undesirable;  second,  because  the  actual  thickness  of  the 
coating  of  tin  is  substantially  independent  of  the  diameter  of 
the  wire,  but  the  tendency  is  for  the  wires  of  smaller  diameter 
to  carry  a  relatively  heavier  coat  than  coarse  wire. 

What  is  actually  desired  in  tinned  wire  is  a  thin  continuous 
coat  of  tin  which  will  protect  the  copper  against  attack  by  sulfur 
in  the  rubber  insulation.  The  tin  coat,  as  was  shown  in  a  paper 
by  G.  G.  Grower  on  "Electrolytic  Determination  of  Tin  on 
Tinned  Copper  Wire,"^  consists  of  an  outer  layer  of  pure  tin  and 

>  Proceedinis,  Am.  Soc.  Test.  Mats.,  Vol.  XVII.  Part  II.  p.  129  (1917). 
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an  inner  layer  of  a  tin-copper  alloy.  This  alloy  is  in  itself  harder 
and  more  brittle  than  either  the  tin  or  the  copper;  therefore 
this  layer  should  be  as  thin  as  possible.  Practical  conditions  in 
tinning  wire  require  that  the  temperature  be  controlled  very 
accurately  and  that  the  wire  move  through  the  bath  at  a  uniform 
rate,  and  that  the  surplus  tin  be  wiped  oflF,  in  order  that  the 
final  coat  may  be  smooth  and  fall  within  the  limits  to  accuracy 
in  gage  which  are  specified.  Both  the  tin  and  the  tin-copper 
aUoy  are  higher  in  electrical  resistance  than  copper,  therefore 
it  is  essential  that  the  tin  coating  be  as  thin  as  possible  to  prevent 
undue  increase  in  resistance  of  the  wire.  Furthermore,  the 
production  of  a  heavy  coat  means  an  increase  in  thickness  of  the 
alloy  coat,  which,  becausje  brittle,  is  apt  to  crack  during  handling 
and  therefore  break  the  continuity  of  the  coat. 

For  all  these  reasons  the  committee  has  been  forced  to  the 
decision  that  the  use  of  the  chemical  cycle  test  in  a  quantitative 
sense  is  wrong,  but  that  the  test  is  useful  in  a  qualitative  sense 
to  determine  the  continuity  of  the  coat.  The  committee  has 
therefore  departed  from  precedent  in  applying  this  test  and 
now  applies  it  in  a  qualitative  sense  only,  and  requires  two  cycles 
for  all  sizes  of  wire.  One  cycle  would  be  sufficient  to  detect  any 
actual  break  in  continuity  of  coat,  but  might  not  disclose  a  thin 
spot,  which,  however,  would  be  detected  by  the  second  cycle. 

The  tentative  specifications  oflFered  cover  only  tinned  soft 
or  annealed  copper  wire.  The  use  of  tinned  medium  hard  copper 
wire  is  almost  unknown  and  the  commercial  use  of  tinned  hard- 
drawn  copper  wire  is  limited.  The  committee  will  have  the 
matter  in  hand  to  draft  specifications  covering  tinned  hard- 
drawn  copper  wire,  if  and  when  the  commercial  use  of  such 
material  makes  specifications  desirable. 

The  Standard  Specifications  for  Bare  Concentric-Lay  Cop- 
per Cable  (B  8-16)*  will  later  require  modifications  so  as  to  include 
copper  cable  made  from  tinned  wire  and  these  modifications  will 
be  reported  after  the  tentative  specifications  for  tinned  soft 
copper  wire  have  stood  for  a  year  or  two. 

The  proposed  Tentative  Specifications  for  Tinned  Soft  or 
Annealed  Copper  Wire  for  Rubber  Insulation  are  appended  to 

>  1918  Book  of  A.aT.M.  Staiidanlt. 
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this  report*  and  are  oflFered  for  publication  by  the  Society  as 
tentative. 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  10  members,  all  of  whom  have 
voted  aflSrmatively. 

Respectfully  submitted  on  behalf  of  the  committee, 

J.  A.  Capp, 

Chairman. 


EDiroRiAL  Note. 

The  proposed  Tentative  Specifications  for  Tinned  Soft  or 
Annealed  Copper  Wire  for  Rubber  Insulation  referred  to  in  this 
report  were  accepted  for  publication  as  tentative  and  appear  on 
pages  503-508. 


»  See  pp.  503-508.— Ed. 
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REPORT  OF  COMMITTEE  B-2 

ON 

NON-FERROUS  METALS  AND  ALLOYS. 

Committee  B-2  begs  to  submit  the  following  report  of  its 
work  during  the  past  year,  comprising  reports  from  the  various 
sub-committees  which  were  accepted  at  the  last  meeting  of  the 
conunittee  on  April  25,  1919: 

Sub-Committee  I  on  Pure  Metals  in  Ingot  Form, — ^Mr.  W.  H. 
Bassett,  chairman,  has  reported  that  the  work  of  this  sub- 
committee on  Tentative  Specifications  for  Lead  was  practically 
complete. 

The  sub-committee  believes  that  specifications  for  tin  and 
antimony  cannot  be  taken  up  at  the  present  time  for  com- 
mercial reasons. 

The  question  of  Specifications  for  Casting  Copper  is  being 
considered,  as  well  as  a  specification  covering  Nickel. 

Sub-Committee  II  on  Wrought  Metals— Mt.  W.  R.  Webster, 
chairman,  reported  that  the  sub-committee  had  no  new  specifi- 
cations to  present  this  year. 

In  pursuance  of  the  recommendation  of  the  sub-committee. 
Committee  B-2  recommends  that  the  Tentative  Specifications 
for  Cartridge  Brass  (B  19-18  T),  Cartridge  Brass  Disks 
(B  20-18  T)  and  Naval  Brass  Rods  for  Structural  Piuposes 
(B  21-18  T)^  be  referred  to  letter  ballot  of  the  Society  for  adop- 
tion as  standard. 

Sub-Committee  III  on  Sand-Cast  Alloys. — ^This  sub-com- 
mittee, Mr.  W.  M.  Corse,  chairman,  has  presented  two  new 
Tentative  Specifications,  appended  to  this  report.*  The  first 
covers  Brass  Ingot  Metal  for  Sand  Castings  and  the  second 
covers  Bronze  Bearing  Metal  in  Ingot  Form.  Committee  B-2 
recommends  that  these  two  specifications  be  accepted  for  publi- 
cation as  tentative. 


1  Procudings,  Am.  Soc.  Test.  Mats.,  Vol  XVIII,  Part  I,  p.  472  ff.  (1918). 
«  See  pp.  490-497.— Ed. 
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The  committee  further  recommends  that  the  present 
Tentative  Specifications  for  Bronze  Bearing  Metals  for  Turn- 
tables and  Movable  Railroad  Bridges  (B  22-18  T)*  be  continued 
as  tentative. 

Sub-Commiitee  IV  an  White  Metals. — ^This  sub-committee, 
Mr.  G.  H.  Clamer,  chairman,  has  prepared  Tentative  Specifi- 
cations for  Solder  Metal,  appended  hereto,*  which  Committee 
B-2  recommends  be  accepted  for  publication  as  tentative. 

The    committee    further    recommends    that    the   present 
'Tentative    Specifications    for    White    Metal    Bearing    Alloys 
(B  23-18  T)'  be  continued  as  tentative. 

Suh'CommitUe  V  on  Plates^  Tubes  and  StayboUs  far  Loco- 
motives. — ^There  is  no  report  to  present  on  behalf  of  this  sub- 
committee. 

Sub-Committee  VI  an  Nan-Ferrous  Alloys  far  Railway 
Equipment. — ^The  question  of  revision  of  the  Tentative  Specifi- 
cations for  Non-Ferrous  Alloys  for  Railway  Equipment 
(B  17-18  T)*  has  been  considered,  and  it  has  been  dedded  that 
since  this  question  is  at  present  being  taken  up  by  the  Govern- 
ment it  is  unwise  to  attempt  any  changes  at  present.  The 
committee  therefore  recommends  that  these  specifications  be 
continued  as  tentative. 

Sub-Committee  VII  on  Methods  of  Analysis. — ^Mr.  W.  A. 
Cowan,  chairman,  reported  that  the  members  of  thi  sub- 
committee, in  cooperation  with  other  chemists,  have  been  working 
on  the  standard  samples  of  lead-base  and  tin-base  bearing  metals 
for  the  comparison  of  methods  for  analysis  of  alloys  of  lead,  tin, 
antimony  and  copper.  Tentative  methods  for  the  analysis 
of  this  class  of  alloys  were  published  in  1917  (B  18-17  T),» 
and  the  work  now  being  done  is  for  the  purpose  of  deciding 
whether  these  shall  be  adopted  as  standard  or  other  methods 
substituted.  The  latter  was  suggested  by  Dr.  W.  F.  HiUebrand, 
of  the  Bureau  of  Standards,  and  it  is  following  this  suggestion 
that  the  present  work  is  being  done.  On  this  account  it  seems 
best  not  to  come  to  a  dedsion,  or  make  final  report  until  the 

I  Proceedings,  Am.  Soc.  Test.  Mate..  Vol.  XVIII,  Pkrt  I,  p.  482  (1918). 

«  See  pp.  498-502.— Ed. 

•Proceedings,  Am.  Soc.  Test.  Mats.,  Vol.  ^CVHI,  Part  I,  p.  487.  (|918), 

*  Ibid.,  p.  467. 

•  /*«..  p.  50?, 
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results  of  the  anal3rses  of  the  standard  samples  by  the  proposed 
methods  have  been  received  from  Dr.  W.  F.  BKllebrand,  who 
has  advised  that  their  work  will  not  be  completed  untU  May  1 
or  after.  The  committee  therefore  recommends  that  these 
methods  be  continued  as  tentative. 

*The  committee  recommends  that  the  Tentative  Methods 
for  Chemical  Analysis  of  Manganese  Bronze  (B  27-18  T)  and 
for  Chemical  Analysis  of  Gun  Metal  (B  28-18  T)/  first  published 
in  1918,  be  referred  to  letter  ballot  of  the  Society  for  adoption 
as  standard. 

It  is  recommended  that  the  official  Method  for  Battery 
Assay  of  Copper,  of  the  American  Chemical  Society,  be  pro- 
posed for  adoption  as  an  A.S.T.M.  standard.  This  method  was 
originally  reported  by  the  Sub-Committee  on  Methods  of 
Analysis  of  Non-Ferrous  alloys,  of  the  Division  of  Industrial 
Chemists  and  Chemical  Engineers  of  the  American  Chemical 
Society,  by  Mr.  Wm.  B.  Price,  Chairman.  It  was  approved 
by  the  Supervisory  Comnpttee  on  Standard  Methods  of 
Analysis  and  has  been  adopted  as  standard  by  the  American 
Chemical  Society.  The  method  is  attached  hereto,^  and  it  is 
recommended  that,  in  accordance  with  the  regulations  of  the 
Society,  it  first  be  published  as  a  tentative  method. 

Sub-Committee  VII  has  prepared  Tentative  Methods  for 
Chemical  Analysis  of  Pig  Lead,  to  which  reference  will  be  made 
in  the  specifications  for  pig  lead  which  are  being  prepared  by 
Sub-Committee  I.  Committee  B-2  accordingly  recommends 
that  these  methods  be  accepted  for  publication  as  tentative. 

SidhCommiUee  VIII  on  Aluminum  and  Aluminum  Allays. — 
In  pursuance  of  the  report  of  this  sub-committee,  Committee 
B-2  recommends  the  following  modifications  in  certain  Tentative 
Specifications  for  Aluminum,  which  it  further  recommends  be 
continued  as  tentative: 

TenkUive  Specifications  for  Aluminum  Ingots  (B  £4-18  T).' — 
In  Sections  4  and  5,  change  the  word  "refiner"  to  "vendor." 

Tentative  Specifications  for  Aluminum  Sheet  {B  £5-18  T).* — 
In  the  table  in  Section  4,  chmige  the  headings  "Tensile  Strength" 

>  Frocmdimgs,  Am.  Soc.  Test.  Mats..  Vol.  XVIII,  Part  I.  pp.  510  ff.  (1918). 

•Seepp.  517-522.— Bd. 

•Prousdints,  Am.  Soc  Test.  Mats.,  VoU  XVIII,  Part  I,  p.  492  (1918). 

«/MI.,p.494. 
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and  "Elongation"  to  "Minimum  Tensile  Strength"  and 
"Minimum  Elongation,"  respectively. 

Tentative  Specifications  for  Light  Aluminum  Casting  Alloys 
{B  ge-lS  T)."— In  the  table  of  Section  3,  change  the  heading 
"Total  Impiuities"  to  read  "Maximum  Total  Impurities." 

In  the  table  in  Section  5,  change  the  headings  "Tensile 
Strength"  and  "Elongation"  to  "Minimum  Tensile  Strength" 
and  "Minimum  Elongation,"  respectively. 

Also,  change  the  minimum  tensile  strength  for  alloy  D 
from  22,000  to  25,000  lb.  per  sq.  in.,  and  insert  the  value  "  1  per 
cent"  for  the  minimimi  elongation  in  2  in. 

The  sub-committee  is  still  at  work  on  the  different  grades 
of  aliiminimi  and  also  on  specifications  for  other  alloys  than 
those  aheady  covered.  On  accotmt  of  the  work  entailed  it 
has  been  foimd  impossible  to  get  these  changes  and  additions 
in  proper  form  to  present  to  the  Society  this  year. 

Sub-Committee  IX  on  Nomenclature. — ^A  sub-committee  has 
been  formed  to  take  up  this  question.  The  membership  is  as 
follows: 

G.  K.  Burgess  (Chairman)  W.  M.  Corse, 

W.  H.  Bassett,  W.  A.  Cowan, 

Wm.  Campbell,  P.  D.  Merica, 

J.  A.  Capp,  W.  B.  Price. 
G.  H.  Clamer, 

Sub-Committee  X  on  Inspection,  Rejection  and  Claims. — ^A 
sub-committee  has  been  formed  consisting  of  the  chairmen  of 
the  various  sub-committees  to  deal  with  this  question.  Some 
of  the  specifications  of  Conmuttee  B-2  contain  clauses  in  regard 
to  claims  and  some  do  not.  It  was  felt  that  the  matter  ought 
to  be  standardized  and  that  this  could  best  be  done  by  means 
of  a  sub-committee. 

In  conclusion  the  committee  again  requests  any  suggestions, 
criticisms  or  information  from  members  of  the  Society  at  large 
that  will  in  any  way  help  them  in  their  work. 

The  analysis  of  the  letter  ballot  vote  of  the  committee  is  as 
follows: 


>  Proeetdings,  Am.  Soc  Test.  Mate..  Vol.  XVIII.  Part  I,  p.  497  (1918). 
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Items. 

TaanAjm  Sumdibob  to  bi  Aoopno  ab  Standabd. 

1.  For  Oartridce  Brass  (B  10-18  T) 

2.  For  Cartridge  Brass  Disks  (3  20-18  T) 

3.  For  NsTd  Brsss  Rods  for  Sfcruetursl  Purposes  (B  21-18  T) . . 

4.  Metbods  for   Chcmicd  Analysis  of   Msngsnese   Bronae 

(B  27-18  T) 

6.  Methods  for  Chemioal  Analysis  of  Gun  Metal  (B  28-18  T). . 

PBOPOSBD  Rb\-I8I0MB  in  TBNTATiyB  STANDARDS. 

6.  For  Aluminum  Ingots  (B  24-18  T) 

7.  For  Aluminum  Sheet  (B  25-18  T) 

'  8.  For  Light  Aluminum  Casting  Alloys  (B  26-18  T) 

PBopooan  Nbw  Tintatitb  Standabds. 
B.  For  Brass  Ingot  Metal  for  Sand  Castings 

10.  For  Bronae  Bearing  Metal  in  Ingot  Form 

11.  For  Solder  Metal 

12.  Methods  for  Battery  Assay  of  Copper 

13.  Methods  for  Chemical  Analysis  of  Pig  Lead 


Affirmative. 

Negative. 

15 

1 

15 

1 

17 

0 

22 

1 

22      . 

1 

19 

0 

19 

0 

19 

0 

21 

0 

21 

1 

23 

0 

23 

0 

23 

0 

Not  Voting. 


13 
13 
12 


10 
10 
10 

8 
7 
6 
6 
6 


This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  64  members,  of  whom  29  have  voted 
aflannatively,  none  negatively,  and  35  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

Wm.  Campbell, 

'  Chairman, 


Editorial  Note. 

The  Tentative  Specifications  for  Cartridge  Brass,  the  Ten- 
tative Specifications  for  Cartridge  Brass  Disks,  the  Tentative 
Specifications  for  Naval  Brass  Rods  for  Structural  Purposes,  the 
Tentative  Methods  for  Chemical  Analysis  of  Manganese  Bronze, 
and  the  Tentative  Methods  for  Chemical  Analysis  of  Gun  Metal 
referred  to  in  this  report  were  approved  at  the  annual  meeting 
and  subsequently  adopted  as  standard  by  letter  ballot  of  the 
Society  on  September  1,  1919,  and  appear  in  the  Supplementary 
Pamphlet  of  A.S.T.M.  Standards  Adopted  in  1919. 

The  proposed  Tentative  Specifications  for  Brass  Ingot  Metal 
for  Sand  Castings,  with  amendments  as  indicated  in  the  Smn- 
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mary  of  the  Proceedings,  pages  25-26;  the  proposed  Tentative 
Specifications  for  Bronze  Bearing  Metal  in  Ingot  Form,  with 
amendments  as  indicated  in  the  Summary  of  the  Proceedings, 
page  26;  the  proposed  Tentative  Specifications  for  Solder  Metal, 
the  proposed  Tentative  Methods  for  Battery  Assay  of  Copper, 
and  the  proposed  Tentative  Methods  for  Chemical  Analysis  of 
Pig  Lead  were  accepted  for  publication  as  tentative  and  appear 
on  pages  490-502  and  517-532. 

The  proposed  Tentative  Specifications  for  Lead  presented 
as  an  addendum  to  the  report  of  the  committee  (see  Simunary 
of  the  Proceedings,  page  25)  were  subsequently  approved  by 
letter  ballot  of  the  committee,  and  the  specifications  therefore 
appear  among  the  tentative  standards  of  the  Society  on  pages 
483-489. 

The  revisions  recommended  in  the  Tentative  Specifications 
for  Almninum  Ingots  for  Remelting  and  for  Rolling,  in  the  Ten- 
tative Specifications  for  Aluminum  Sheet  and  in  the  Tentative 
Specifications  for  Light  Aluminum  Casting  Alloys  were  approved 
and  the  specifications  appear  in  their  revised  form  on  pages 
473-482. 
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Mr.  R.  W.  Woodwakd  (fty  leUer). — ^There  have  been  several  Mr.  Woodward, 
instances  of  late  in  which  specifications  for  alloys  as  drawn  up 
by  conunittees  contain  provisions  for  test  specimens  which  do 
not  conform  to  those  reconmiended  in  the  Standard  Methods  for 
Testing  (E  1-18)  of  the  Society. 

Such  a  case  exists  in  the  proposed  Tentative  Specifications 
for  Bronze  Bearing  Metal  in  Ingot  Form.^  The  table  showing 
physical  properties  of  the  various  bronze  bearing  metals,  while 
not  actually  a  part  of  the  specifications,  is  vitally  concerned 
with  it  and  should  conform  to  the  standards  of  the  Society. 

In  this  table  the  compression  tests  were  made  on  test  speci- 
mens ''of  1  sq.  in.  sectional  area,  1  in.  high."  Presumably 
this  was  a  cylindrical  specimen,  although  it  is  not  so  stated. 

In  the  Standard  Methods  for  Testing  it  is  stated  that  "the 
length  of  the  specimen  should  be  between  2.5  and  4  diameters. 
It  is  believed  that  a  length  of  less  than  2.5  diameters  is  not 
suflident  for  the  internal  shear  to  be  properly  developed,  and 
that  such  short  lengths  give  a  fictitious  strength  owing  to  the 
friction  of  the  bearing  plates  of  the  machine,  which  causes  the 
specimen  to  assume  a  barrel-like  form." 

The  proposed  specifications  also  define  the  elastic  limit  "as 
the  load  producing  a  compression  in  the  specimen  of  0.001  in.," 
which  again  does  not  correspond  to  elastic  limit  as  defined  in 
the  Standard  Methods. 

In  view  of  the  above  the  value  of  that  column  of  the  table 
giving  "Compression,  Elastic  Limit"  is  much  in  doubt  and  it  is 
recommended  that  the  last  coliman  of  the  table  be  revised  to 
give  "Compression,  Yield  Point,"  such  determinations  to  be 
made  on  cylindrical  specimens  of  1  sq.  in.  sectional  area  and 
3  in.  high  and  the  yield  point  to  be  determined  as  defined  in  the 
Standard  Methods  for  Testing. 

Again,  in  the  Tentative  Specifications  for  Babbitt  Metal 
(B  23-18  T),*  which  the  committee  reconunends  be  continued 

>  See  pp.  494^497.— Ed. 
t  See  pp.  468-472.— Bd. 
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Mr.  Woodward,  as  tentative,  there  is  a  similar  occurrence.  In  the  table  of 
Physical  Properties  of  White  Metal  Bearing  Alloys  accompanying 
the  above  specifications,  the  specimen  for  determining  deforma- 
tion under  compression  is  ij  in.  in  diameter  by  2 J  in.  high,  both 
of  which  dimensions  disagree  with  those  recommended  in  the 
Standard  Methods  for  Testing. 

Also,  rather  than  to  give  the  actual  deformations  which 
take  place  under  definite  loads,  it  would  be  preferable  to  give  the 
yield  point,  ultimate  compressive  strength,  modulus  of  elasticity 
and  possibly  proportional  limit  in  compression.  The  data  given, 
namely,  deformation  at  1000,  5000,  and  10,000  lb.  total  load, 
make  it  difficult  if  not  impossible  to  determine  these  constants  for 
the  various  alloys,  since  for  some  of  the  alloys  loads  of  both  5000 
and  10,000  lb.  per  sq.  in.  are  beyond  the  yield  point.  The  data 
as  now  given  are  of  little  use  in  the  design  of  bearings  or  for 
comparison  of  various  babbitt  metals  and  it  is  recommended 
that  the  table  be  revised  as  suggested  before  submitting  to  the 
Society  for  adoption  as  standard. 
Mr.  Deacon.  Mr.  R.  W.  Deacon  {by  letter). — In  reference  to  the  report 

of  Committee  B-2  there  are  one  or  two  suggestions  which  I 
should  like  to  make  for  the  consideration  of  the  committee. 

In  the  proposed  Tentative  Methods  for  Battery  Assay  of 
Copper,^  the  paragraph  on  "Electrodes"  contains  the  following 
statement:  "This  sheet  is  formed  into  a  cylinder  of  the  open 
type,  and  the  stem  is  riveted  and  soldered  with  gold  to  the  middle 
of  the  sheet.''  We  have  discarded  entirely  this  type  of  electrode 
and  substituted  one  in  which  the  stem  is  electrically  welded  to 
the  cylinder;  no  rivets  or  solder  are  used.  We  find  that  this  is 
much  more  rehable  and  din-able,  and  in  specifying  a  standard 
it  would  seem  wise  to  call  for  the  type  which  has  been  found  to 
be  most  satisfactory. 

In  the  first  paragraph  imder  the  heading  "Method"  the 
last  sentence  reads :  "Wash  the  cover  and  the  sides  of  the  beaker 
and  dilute  the  solution  to  150  cc.  and  electrolyze."  I  would 
suggest  that  it  would  be  well  to  add  to  this  sentence,  "keeping 
the  top  of  the  cathode  \  in.  below  the  surface  of  the  solution." 

With  respect  to  the  Tentative  Methods  for  Chemical 
Analysis  of  Manganese  Bronze  (B  27-18  T),  which  the  com- 

>Seepp.  517-522.— Ed. 
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mittee  is  recommending  for  adoption  as  standard,  I  should  like  Mr.  Deacon. 

to  call  attention  to  the  direction  under  "Determination  of  Lead 

as  Sulfate"  for  preparing  dilute  alcohol  for  washing,  namely: 

"Mix  equal  parts  of  denatured  alcohol  and  distilled  water." 

All  denatured  alcohol  is  not  satisfactory  and  one  should  be  used 

which  will  leave  no  deposit  on  the  cylinders.    Alcohol  denatured 

with  methyl  alcohol  would  be  satisfactory,  but  if  denatvired  with 

carbolic  acid  it  may  give  trouble.    Might  it  not  be  wise  to  have 

a  note  added  with  reference  to  the  kind  of  denatured  alcohol 

to  be  used? 

Again,  in  the  Tentative  Methods  for  Chemical  Analysis  of 
Gun  Metal  (B  28-18  T),  which  the  conmiittee  is  also  recommend- 
ing for  adoption  as  standard,  I  should  like  to  call  attention  to  the 
following  sentence  under  the  title  "Method"  relating  to  "Deter- 
mination of  Copper  by  the  Electrolytic  Method":  "When  the 
action  has  ceased,  boil  until  the  oxides  of  nitrogen  are  expelled, 
add  50  cc.  of  hot  distilled  water,  etc."  In  the  notes  at  the  end 
of  this  method  reference  is  made  to  the  initial  removal  of  the  tin. 
In  order  that  the  chemist  might  not  be  led  astray,  I  would 
suggest  that  the  above  sentence  be  changed  to  read  as  follows: 
"When  the  action  has  ceased,  boil  until  the  oxides  of  nitrogen 
are  expelled,  evaporate  the  solution  to  dryness  and  bake  on  the 
edge  of  a  hot  plate  to  allow  all  the  metastannic  acid  to  separate 
out.  Then  take  up  with  50  cc.  of  hot  distilled  water,  etc." 
This  will  eliminate  any  trouble  from  tin  at  this  point  in  the 
determination  of  copper. 
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REPORT  OF  COMMITTEE  C-1 

ON 

CEMENT. 

Committee  C-1  on  Cement  must  this  year  duplicate  to  an 
extent  the  report  made  to  the  Society  at  the  last  annual  meeting, 
for  this  generally  active  committee  has  not  yet  ''caught  its 
stride"  since  its  work  was  interrupted  by  pressure  of  war  activi- 
ties. The  committee  has  had  one  interim  meeting  which  was 
held  Tuesday,  January  14,  1919,  in  the  Engineering  Societies 
Building  in  New  York  City, 

Some  of  the  sub-committees  have,  during  the  past  few 
months,  again  taken  up  their  work,  and  others  are  planning  to 
do  so  soon.  The  questions  of  Fineness,  Time  of  Setting,  and 
Strength  are  still  live  subjects,  and  on  the  study  of  these,  some 
important  work  is  yet  to  be  done.  It  is  probable  that  within 
the  year  a  final  sub-committee  report  will  be  made  on  at  least 
one  of  these  subjects.  The  question  of  relative  value  of  the 
tensile  and  compressive  strength  tests  should  also  have  been 
studied  extensively  enough  by  then  so  that  a  positive  recom- 
mendation can  b^  made  on  the  present  Tentative  Specifications 
and  Tests  for  Compressive  Strength  of  Portland  Cement  Mortars 
(C  9-16  T).» 

Recently  the  secretary  of  this  committee  has  edited  and 
placed  in  the  hands  of  a  printer  the  copy  of  the  data  secured 
by  Committee  C-1  in  its  extensive  research  and  studies  on  the 
subjects  of  Uniform  Methods  of  Tests  and  Standard  Specifica- 
tions for  Cement.  This  committee  has  felt  that  these  data, 
together  with  the  Report  of  the  Joint  Conference  Committee  on 
the  same  subjects,  should  be  preserved  and  therefore  directed 
their  publication.  The  printed  volimie  should  be  ready  for 
distribution  before  long. 

In  conclusion,  Committee  C-1  recommends  solely  at  this 

^Proceedings,  Am.  Soe.  Test.  Mmti..  VoL  XVIII,  Ptft  l,p.53S  (1919. 
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time  that  the  Tentative  Specifications  and  Tests  for  Compressive 
Strength  of  I^ortland  Cement  Mortars  be  continued  as  tentative. 
This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  56  members,  of  whom  49  have 
voted  affirmatively,  none  negatively,  and  7  have  refrained  from 
voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

Russell  S.  Gseenman, 

Chairman. 
P.  H.  Bates, 
Secretary. 
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REPORT  OF  COMMITTEE  C-2 

ON 

REINFORCED  CONCRETE. 

Committee  C-2  on  Reinforced  Concrete  begs  to  report  that 
on  August  16,  1917,  a  communication  was  addressed  to  the 
Acting  Secretary  in  which  he  was  requested  to  extend  on  behalf 
of  the  Society  to  the  American  Society  of  Civil  Engineers,  the 
American  Railway  Engineering  Association,  the  American 
Concrete  Institute,  and  the  Portland  Cement  Association,  an 
invitation  to  cooperate  with  Committee  C-2  in  the  preparation 
of  specifications  for  reinforced  concrete.  On  October  13,  1917, 
the  committee  was  advised  by  the  Secretary  of  the  Society  that 
this  request  had  been  "laid  on  the  table,  without  prejudice, 
pending  action  on  the  report  of  a  committee  which  the  President 
has  been  authorized  to  appoint,  with  instructions  to  report  its 
reconmiendations  to  the  Executive  Committee,  on  a  definite 
line  of  policy  on  the  general  subject  of  the  resolution  introduced 
at  the  last  annual  meeting  concerning  'the  formation  and 
methods  of  procedure  to  be  followed  by  joint  committees  and 
the  publication  of  joint  reports,'  etc."  On  February  4,  1918, 
the  Secretary  advised  the  committee  that  its  request  had  been 
"again  laid  on  the  table  pending  a  report  from  Committee  E-5 
on  certain  proposed  amendments  to  the  Regulations  Governing 
Standing  Committees,  etc." 

On  April  25,  1919,  the  Assistant  Secretary  of  the  Society 
advised  that  the  request  of  the  committee  had  been  favorably 
acted  upon  by  the  Executive  Committee  and  that  within  the 
next  few  days  invitations  would  be  extended  to  the  societies 
named  in  the  committee's  communications,  inviting  them  to 
appoint  committees  to  cooperate  with  Committee  C-2  in  the 
preparation  of  specifications  for  reinforced  concrete.  An  accept- 
ance has  already  been  received  from  one  of  the  societies  and  it  is 
expected  that  the  matter  will  be  acted  upon  by  the  others  prior 
to  July  1. 

The  committee  at  its  meeting  on  June  3,  after  careful  con- 
sideration, decided  that  it  would  take  no  definite  action  in  the 
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preparation  of  specifications  for  reinforced  concrete  until  all  the 
committees  appointed  by  the  several  societies  invited  could 
meet  in  a  joint  session. 

In  view  of  the  work  before  the  committee  it  was  deemed 
desirable  to  increase  its  membership,  so  that  there  would  be  an 
adequate  representation  from  the  membership  of  the  Society 
of  those  interested  in  this  subject.  The  committee,  with  the 
approval  of  the  Executive  Committee  of  the  Society,  has  added 
the  following  new  members: 

D.  A.  Abrams  A.  B.  MacMillan 

R.  W.  Boyd  W.  A.  Slater 

A.  B.  Cohen  C.  A.  P.  Turner 

S.  E.  HoUister  H.  C.  Turner 
L.  J.  Johnson 

The  committee  discussed  its  future  work  in  a  preliminary 
way,  and  tentatively  agreed  upon  the  following  sub-committees 
wili  chairmen  as  indicateji: 

Subject.  Chairman. 

Aggregates S.  E.  Thompson 

Metal  Reinforcement , H.  H.  Quimby 

Mixing  and  Placing D.  A.  Abrams 

Proportioning W.  A.  Slater 

Forms A.  B.  MacMillan 

Inspection  and  Supervision,  Including 

Work  in  Freezing  Weather H.  C.  Turner 

Depositing  and  Curing R.  W.  Boyd 

Details  of  Construction L.  S.  Moisseiflf 

Waterproofing G.  S.  Webster 

Fireproofing R.  W.  Lesley 

Arrangement  and  General  Clauses S.  T.  Wagner 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  11  members,  9  of  whom  have 
voted  aflSrmatively,  none  negatively,  and  2  have  refrained  from 
voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

Richard  L.  Humphrey, 
Samuel  T.  Wagner,  Chairman. 

Secretary. 
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REPORT  OF  COMMITTEE  C-3 

ON 

BRICK. 

Conunittee  C-3  has  held  two  meetings  during  the  year 
and  submits  a  report  consisting  of  two  parts: 

First,  a  recommendation  to  the  Society  for  the  adoption 
of  Tentative  Specifications  for  Building  Brick,  imanimously 
approved  at  the  meeting  held  in  Pittsburgh,  Pa.,  March  7,  1919, 
and  submitted  to  a  vote  by  letter  ballot,  with  the  following 
results:  affirmative,  11;  negative,  none;  not  voting,  3;  total,  14. 

Second,  a  report  by  Col.  Edward  Orton,  Jr.,  entitled, 
"A  Study  of  the  Proposed  A.S.T.M.  Tentative  Specifications 
for  Building  Brick  and  a  Correlation  of  Their  Requirements 
with  Sodium-Sulfate  Treatment  and  Actual  Freezing."  This 
contribution  was  accepted  as  constituting  part  of  the  committee 
report,  at  a  meeting  held  June  26,  1918,  at  Atlantic  City,  when 
it  was  voted  also  to  submit  it;  for  publication  by  the  Society. 
Owing  to  the  voluminous  character  of  the  paper  it  appears 
in  separate  form  as  an  Appendix  to  the  report. 

The  proposed  Tentative  Specifications  for  Building  Brick 
are  the  result  of  work  which  has  extended  over  a  niunber  of 
years.  In  1913  it  was  decided  to  collect  data  on  the  mechanical 
strength  of  building  brick  for  the  purpose  of  arriving  at  a  rea- 
sonable and  fair  classification.  The  results  of  many  tests  were 
correlated  but  the  need  for  additional  information  became 
apparent.  Arrangements  were  completed  in  1914  for  cooperation 
with  a  number  of  University  engineering  laboratories  and 
bricks  from  many  states  were  tested,  employing  uniform  methods 
of  procedure.  These  results  were  published  in  the  1915  report 
of  the  committee.^  At  a  meeting  held  June  24,  1915,  the  tenta- 
tive classification  substantially  as  given  in  the  present  report 
was  approved  after  careful  consideration  of  the  data.  The 
ruling  covering  the  standing  of  a  set  of  bricks  with  reference 
to  the  requirement  in  which  it  is  lowest  was  adopted  on  Jime 

>  Procttdings,  Am.  Soc  Tevt.  Matt..  Vol.  XV.  P«rt  I,  p.  150  (1915). 
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28,  1916.  At  this  time  the  sodium-sulfate  test  was  proposed 
as  a  criterion  of  the  diirability  and  weather  resistance  of  build- 
ing bricks.  Owing  to  the  favorable  evidence  advanced  Col.. 
Edward  Orton  oflfered  to  conduct  an  extensive  investigation 
correlating  the  mechanical  properties  of  typical  building  brick 
from  various  parts  of  the  country  with  their  resistance  to  ice 
and  sodium-sulfate  freezing.  This  elaborate  study  was  under- 
taken by  Colonel  Orton,  largely  financed  by  himself,  and  the 
residts  are  embodied  in  the  report  of  the  committee  for  this 
year.  The  usefulness  of  the  sodium-sulfate  tests  for  differ- 
entiating clay  bricks  as  to  their  probable  resistance  to  weathering 
agencies  has  been  shown,  but  owing  to  the  vigorous  action 
of  the  salt  upon  bricks  made  from  other  materials,  due  perhaps 
to  chemical  reaction,  the  test  has  not  yet  been  included  in  the 
proposed  tentative  specifications. 

This  report  has  been  submitted  to  the  letter  ballot  of  the 
committee,  which  consists  of  14  members,  of  whom  11  have 
voted  affinnatively,  none  negatively,  and  3  have  refrained  from 
voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

A.  V.  Bleininger, 
Acting  Chairman. 


Editorial  Note. 

The  proposed  Tentative  Specifications  for  Building  Brick 
referred  to  in  this  report  were  accepted  for  publication  as  ten- 
tative and  appear  on  pages  537-542. 
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APPENDIX. 

A   STUDY  OF  THE  PROPOSED  A.S.T.M.  TENTATIVE 

SPECIFICATIONS    FOR    BUILDING  BRICK  AND 

A  CORRELATION  OF  THEIR  REQUIREMENTS 

WITH     SODIUM-SULFATE    TREATMENT 

AND  ACTUAL  FREEZING. 

By  Edward  Orton,  Jr. 

During  1913-1914  Committee  C-3  on  Building  Brick 
solicited  the  cooperation  of  several  of  the  state  universities  in 
making  a  series  of  tests  on  building  brick.  At  that  time  the 
committee  sent  out  data  sheets  containing  complete  directions 
for  the  tests  and  setting  forth  as  a  basis  for  classification  the 
tentative  standards  given  in  Table  I. 

'  It  is  recognized  that  the  tests  specified  by  the  tentative 
method  are  all  more  or  less  indirect,  in  that  they  do  not  completely 
assure  us  of  the  ability  or  failure  of  a  brick  to  resist  actual  freezing 
when  thoroughly  wet.  The  eflFect  of  freezing  is  in  most  cases 
what  we  really  wish  to  know.  Inasmuch  as  a  thorough  labora- 
tory freezing  test  requires  expensive  equipment  such  as  is  not 
generally  found  in  our  testing  departments,  and  consumes 
considerable  time,  this  test  obviously  cannot  come  into  general 
use. 

The  simplicity  of  the  sodimn-sulfate  test,  however,  and  the 
comparatively  short  time  required  for  getting  results,  makes  it 
a  test  that  can  be  readily  applied  almost  anywhere  at  any  time. 
W.  L.  Howat,  of  the  Bvireau  of  Standards,  has  published  a 
valuable  paper^  on  the  use  of  sodiiun-sulfate  solution  as  a  mode 
of  producing,  artificially,  and  at  convenient  temperatures,  the 
disruptive  eflFect  of  freezing  of  water  in  the  pore  spaces  of  brick. 
Mr.  Howat  showed  that  the  test  is  sharp  and  decisive  in  breaking 

1  Transactions.  Am.  Ceramic  Soc.,  Vol.  17. 
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down  the  structxire  of  clays  which  have  not  yet  reached  their 
full  strength,  but  concluded  that  it  was  too  severe  to  be  adopted 
without  modification.  His  work,  however,  was  conducted  upon 
laboratory-made  briquettes  and  upon  relatively  few  specimens. 
In  this  work  a  concentrated  solution  at  approidmately  33°  C. 
was  used,  which  would  contain  approximately  33  grams  of 
anhydrous  salt  per  100  grams  of  solution. 

This  work  formed  the  basis  for  a  series  of  similar  tests 
conducted  by  the  writer*  on  building  brick  from  fourteen  different 
plants  in  Ohio.  Saturated  sodium-sulfate  solution  at  approxi- 
mately 21°  C.  was  used.  Such  a  solution  would  contain  approxi- 
mately 17  grams  of  anhydrous  salt  per  100  grams  of  solution. 


Table  I. — Basis  of  Classification. 


Name  of 
Gnde. 

Afaflorption  Limits,  per  cent. 

Comprenive 
(on  edge),  lb. 

StrengtJi 
perBQ.m. 

Modulus  of  Rupture, 
lb.  per  sq.  m. 

Mean  of 
£Twta. 

Individual 

Mean  of 
fiTests. 

Individual 
Minimum. 

Mean  of 
5  Tests. 

individual 
Minimum. 

Vitrified  Brick. 
HardBriok.... 
Medhim  Brick. 
Soft  Brick 

fiorien 
6  to  12 
12  to  20 
20  or  over 

6.0 

Ifi.O 

24.0 

No  limit 

5000  or  over 
3500  or  over 
2000  or  over 
1000  or  over 

4000 
2500 
1500 
800 

1200  or  over 
000  or  over 
450  or  over 
300  or  over 

800 
400 
300 
200 

This  work  gave  still  further  evidence  of  the  value  of  this  test 
and  suggested  the  desirability  of  extending  the  tests  to  brick 
from  representative  districts  throughout  the  United  States. 
But  it  was  recognized  that  in  order  to  get  the  most  value 
from  the  work,  concurrent  tests  by  actual  freezing  should  be 
made. 

Accordingly  the  following  work  was  undertaken:  Samples 
of  building  brick  containing  30  hard-burned,  30  medijim-bumed 
and  30  soft-burned  bricks  were  solicited  from  various  parts  of 
the  country.    Fourteen  such  Ibts  were  collected. 

Absorption  tests  were  made  on  all  the  bricks  by  weighing 
the  brick,  previously  dried  at  110°  C.  for  48  hours,  and  again 
after  boiling  for  five  hours  in  water  and  allowing  to  cool  down 

i  Transadion,  Am.  Ceramic  Soc..  VoL  18. 
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in  the  water.  The  absorption  was  calculated  in  per  cent  of  the 
dry  weight  by  the  usual  formula: 

Per  cent  absorption  =  ^"^  '  (wet  weight-dry  weight), 

dry  weight 

The  bricks  representing  each  degree  of  hardness  were  then 
graded  by  absorption  into  four  groups  of  five  each,  making  the 
individual  and  average  absorption  of  each  of  the  four  groups  as 
nearly  as  possible  like  the  others.  The  groups  were  intended 
for  the  following  tests:  (l)  compression,  (2)  transverse,  (3) 
sodium-sulfate  freezing,  (4)  actual  ice  freezing.  The  bricks  not 
needed  were  discarded.  In  most  cases  it  was  possible  to  select 
fovir  groups  with  an  average  absorption  varying  less  than  0.5 
per  cent.  The  total  number  of  different  bricks  used  in  these 
absorption  tests  was  approximately  1200. 

The  compression  tests  were  conducted  on  half  bricks  on 
edge.  The  specimens  were  prepared  by  sawing  the  whole  brick 
around  with  a  thin  corundum  wheel  to  a  depth  of  i  in.  and  then 
breaking  along  this  line  with  a  broad  chisel.  The  top  and 
bottom  surfaces  of  the  specimens  were  then  shellaced  and  trued 
up  with  plaster  between  parallel  pieces  of  plate  glass.  A  spher- 
ical bearing  block  was  used  between  the  plates  of  the  testing 
machine,  and  the  tests  were  made  on  a  200,000-lb.  Olsen  machine. 

The  transverse  tests  were  conducted  in  the  manner  pre- 
scribed by  the  A.  S.  T.  M.  tentative  methods,  and  the  bricks 
were  broken  on  supports  7  in.  apart  with  load  applied  at  mid- 
span.  The  modulus  of  rupture,  or  tensile  strength  of  brick  as 
calculated  from  the  transverse  test;  was  computed  from  the 
formula 

where  W  =  load  applied,  /  =  distance  between  supports  in 
inches,  b  =  width  of  brick  at  central  portion  in  inches,  and 
d  =  depth  of  brick  in  inches  at  central  portion.  This  work 
was  done  on  a  100,000-lb.  Olsen  machine  using  a  50,000  beam 
weight  so  as  to  give  a  comparative  large  travel  of  weight 
for  a  small  increment  in  pressure. 
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SODIUM-SULFATE  TeSTS. 

Considerable  comment  has  been  made  upon  the  possibility 
of  wide  variation  in  the  concentration  of  sodium-sulf ate  solution 
obtainable  due  to  its  different  degrees  of  solubility  at  different 
temperatures.  At  15®  C.  a  saturated  solution  of  sodium-sulfate 
contains  11.8  grams  of  anhydrous  sodium  sulfate  per  100  grams 
of  solution,  while  at  32.75®  C.  it  contains  33.6  per  cent  of  anhy- 
drous salt  and  at  21®  C.  (70®  F.)  approximately  17  per  cent  of  the 
anhydrous  salt.  Thus  it  will  be  seen  that  the  solubility  increases 
rapidly  with  an  increase  in  temperature,  and  conversely,  that  a 
saturated  solution  at  any  given  temperature  becomes  super- 
saturated with  a  slight  decrease  in  temperature. 

In  the  light  of  these  facts,  it  was  decided  to  use  a  14-per-cent 
solution  at  a  temperature  approximating  21®  C.  (70®  F.).  This 
solution  can  be  cooled  to  18®  C.  before  crystallization  begins, 
and  it  can  be  raised  to  say  30®  C.  without  materially  affecting 
the  concentration. 

In  practice,  the  method  employed  to  keep  the  solution  at 
nearly  constant  sattiration  was  as  follows:  Care  was  taken  to 
have  it  always  at  a  temperature  at  or  above  21®  C,  and  at  the 
same  time  to  keep  the  specific  gravity  as  indicated  by  a  hydrom- 
eter between  1.13  and  1.14.  This  was  foimd  to  be  a  very  quick 
and  easy  method  of  keeping  the  solutions  standard;  for,  if  we 
start  with  a  solution  of  sodium  sulfate  containing  14  ^ams  of 
anhydrous  salt  per  100  grams  of  solution  and  keep  that  solution 
within  the  limits  of  18®  C.  and  30®  C,  maintaining  the  specific 
gravity  constant  at  1.13,  the  percentage  composition  can  be 
affected  only  by  the  change  in  volimie  of  the  Uquid  within 
that  temperature  range.  This  change  in  volume  is  almost 
negligible. 

Part  of  these  experiments  were  carried  on  during  cold 
weather  when  the  room  temperature  during  the  night  would  fall 
as  low  as  10®  C,  attended  by  the  formation  of  large  crystals  of 
sodiimi  sulfate  in  the  bottom  of  the  tank  and  on  the  surfaces 
of  the  bricks  being  treated.  Inasmuch  as  this  cooling  always 
happened  several  hours  after  the  bricks  had  become  thoroughly 
saturated  with  the  brime  at  normal  temperatures,  it  is  not 
believed  to  have  had  any  material  effect  on  the  test.  A  solution 
showing  such  crystal  separation  was  readily  brought  back  to 
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standard  condition  by  taking  out  a  portion  of  the  liquor,  heating 
it,  and  returning  it  to  the  tank,  thus  increasing  the  temperature  of 
the  whole  with  the  attendant  re-dissolving  of  the  crystals. 

Details  of  the  Test, — ^The  previously  dried  bricks  were 
placed  on  edge  in  an  iron  rack  holding  30  bricks.  This  rack  was 
lowered  into  a  rectangular  tank  containing  about  35  gallons  of 
the  solution.  The  bricks  were  allowed  to  remain  in  the  solution 
for  22  hours.  The  rack  was  then  removed  and  placed  in  a  similar 
tank  containing  only  a  few  inches  of  water.  The  rack  was 
supported  within  this  tank  so  that  the  bottom  bricks  did  not 
touch  the  water.  The  tank  was  covered  and  the  bricks  were 
steamed  for  one  hour.  They  were  then  placed  in  an  oven 
previously  heated  to  110*^  C,  and  kept  at  this  temperature  for 
22  hours.  The  purpose  of  the  steaming  was  to  raise  tihe  tempera- 
ture of  the  bricks  without  allowing  evaporation  to  take  place,  so 
that  when  placed  in  the  oven  the  crystallization  of  the  salt  in 
the  pores  of  the  brick  would  be  rapid  and  complete.  This  heat 
treatment  was  kept  imiform  with  the  intent  to  produce  crystalli- 
zation of  the  anhydrous  salt,  Na2S04.  It  should  be  stated  in 
passing  that  the  anhydrous  salt  occupies  a  much  smaller  volume 
than  the  Na2SO4-10  H2O  crystal,  this  being  evidenced  by  the 
difference^  in  specific  gravity.  The  latter  salt  has  a  specific 
gravity  of  1.49  while  this  value  for  the  anhydrous  salt  is  2.67. 
This  explains  why  it  is  important  that  the  oven  treatment  be 
quickly  and  carefully  applied  after  taking  the  bricks  from  the 
solution,  as  the  object  is  to  produce  the  smaller  crystals  of  the 
anhydrous  salt  and  thus  reduce  the  severity  of  any  one  treatment. 
The  bricks  were  then  removed  from  the  oven  and  "thawed"  for 
30  minutes  in  the  standard  salt  solution.  This  cycle  constituted 
one  sodium-sulfate  treatment.  The  condition  of  the  bricks  was 
then  noted,  and  they  were  photographed.  All  samples  were 
given  five  successive  treatments;  each  complete  treatment 
requiring  48  hours. 

Freezing  Treatment. 
For  the  freezing  treatment  the  refrigeration  plant  of  the 
Mechanical  Engineering  Department  of  The  Ohio  State  Uni- 
versity was  used.    The  equipment  consists  of  a  lO-ton  Triumph 
ice  machine  and  two  refrigeration  rooms.    The  larger  or  chill 
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room  is  9  by  16  ft.,  whfle  the  smaller  or  cold  room  is  6  by  16  ft. 
The  bricks  were  placed  on  flat,  1  in.  apart,  in  shallow  galvanized 
iron  pans  holding  five  bricks  each.  The  pans  were  partly 
fiUed  with  water  so  as  to  bring  the  water  up  half  way  on  the  edge 
faces  of  the  brick.  These  pans  were  placed  in  a  rack-truck  that 
would  hold  twenty  or  more  pans.  Two  such  trucks  were  used. 
The  loaded  trucks  were  placed  in  the  chill  room  for  6  hours, 
then  transferred  to  the  cold  room  for  16  hours.  The  tempera- 
ture of  the  chill  room  was  kept  at  16  to  20°  F.  and  the  bricks 
were  always  frozen  when  transferred  to  the  cold  room.    The 


Table  II. — Disintegration  Ratings. 


Interpretation. 

Numl)er  of  Sample 
Illustrating  This  Type. 

A. 

No  apparent  effect. 

Sample  E. 
Groups  1  and  2. 

B. 

Very  slight  superficial  disintegration  without  cracking. 
No  apparent  loea  of  strength. 

Sample  D. 
Groups  1  and  2. 
Fig.  2. 

C. 

inte((ration. 
No  evidence  of  marked  internal  weakening. 

Sample  I. 
Group  2. 
Fig.  3. 

D. 

Severe  superficial  disintegration  with  loss  of  corners  and  edgra 
or  development  of  serious  structural  cracks.    Internal  weak  en- 
ing  evident. 

Sample  L. 
Group  1. 
Fig.  4. 

E. 

Mutilation  by  splitting  off  of  large  pieces,  or  breaking  into  bats. 
Structure  shaky  and  strength  practically  gone. 

Sample  K. 
Group  3. 
Fig.  5. 

F. 

Complete  failure. 

Sample  I. 
Group  2. 
Fig.  6. 

temperature  of  the  latter  room  ranged  from  15°  above  to  10° 
below  0°F.  The  pans  were  then  placed  in  water  at  about  200°  F. 
and  allowed  to  remain  for  one  hour,  or  until  the  bricks  were 
thoroughly  thawed  and  warmed  through.  After  each  five 
freezings  the  samples  were  photographed.  Twenty-five  suc- 
cessive freezings  were  made. 

In  order  to  condense  the  data  the  disintegration  ratings 
given  in  Table  II,  used  in  the  former  work  on  Ohio  brick  by  the 
writer,  have  been  used  here  again  to  express  the  various  stages 
of  destruction  which  the  different  samples  exhibited. 
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AVERAGE 
ABSORPTION 
BYCROOPS 

m 

^^H  SAMPLE    E^^^^H 

1 

HS^IUMSULPHATE  TREAIMENT  NO.  2  ^^ 

jP"!          ;      i                        ^ 

^                            1                     _/:•  1 

■■■IlliiiKV 

l^fniiiHjf  4  iiyMi^^B 

BuMm^j. 

B'         B 

Q       a       ti 

Fig.  1. — Bricks  Showing  no  Apparent  Effect  of  Sodium-Sulfate  Treatment; 

Graded  as  A« 


«Jipa|i.l^ifU,J 


Pig.  2. — Bricks  Showing  Slight  Superficial  Disint^ration;  Graded  as  B. 
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AVERAGE 
ABSORPTION 
BY  CROUPS 

^^HsAMPL^^^^H 

I 

^■SOOIUj^UimrnREATMEf^^ 

>' '  [  r-''''],Z^..  ■■■'*'  ^ 

isjM 

f?^m 

FllHHDHfVrnBHiSHi 

s 

Pig.  3. — Bricks  of  Lower  Row  Showing  Considerable  Superficial  Disintegration 
and  Loss  of  Comers  and  Edges;  Graded  as  E. 


Pig.  4. — Top  Row  of  Bricks  Showing  Severe  Disintegration  and  Development 
of  Serious  Cracks;  Graded  as  D. 
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^^^^UIPHATMREAT^^^^^H 

ilV[RJIG[ 
ABSORPTION 
BY  GROUPS 

^W 

i 

^w 

tj  X"^£:_iX-:i&^ 

<! 

■           a           H           D          Cf 

^2 

B          B          B          D        K 

Fig.  5.— Bottom  Row  of  Bricks  Seriously  Damaged  by  Splitting  off  of  Large 
Pieces,  Strength  Practically  Destroyed;   Graded  as  E. 


AVERAGE 
ABSORPTION 
BY  GROUPS 


FJK^I^ii^ 


m^  ftS)  wt  JSL  #. 


Fig.  6. — Lower  Row  of  Bricks  Showing  Complete  Failure;  Graded  as  F. 
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Fig.  7. — Bottom  Row  of  Bricks  Seriously  Damaged  by  Ice  Freezing;  Graded 

asE. 


Fig.  8,-«^BQttom  Row  of  Bricks  Showing  Practically  Complete  Failure  in 
Ice  Freezing;  Graded  as  F. 


Digitized  by 


Googl( 


278  Report  of  Committee  C-3  (Appendix). 

The  Samples. 

Fourteen  lots  of  brick  were  obtained.  Their  geographical 
sources  were  as  follows:  New  Hampshire,  1;  Massachusetts,  1; 
New  York,  2;  New  Jersey,  1;  Maryland,  2;  Michigan,  1; 
Ohio,  1;  Kentucky,  1;  Illinois,  1;  Missouri,  1;  Louisiana,  1; 
Colorado,  1. 

An  accurate  classification  of  the  kinds  of  clays  represented 
cannot  be  given,  but  in  general  it  may  be  said  that  all  clays 
were  red  burning  material.  There  were  six  or  more  distinctly 
surface  clays,  of  which  some  were  glacial  in  origin  and  some 
were  of  sedimentary  character.  The  Hudson  River  common 
brick  industry  was  represented  by  two  lots,  and  the  tough 
plastic  variegated  clays  of  the  southern  Atlantic  seaboard  were 
represented  by  two  samples;  the  siuiace  clays  of  the  St.  Louis 
district,  probably  loess  material,  by  two  samples;  the  coal  meas- 
ure shales  of  the  Kentucky  field,  by  one  lot;  the  delta  deposits 
of  New  Orleans  district  by  one  lot;  and  the  volcanic  shales  of 
Pueblo,  Colo.,  by  one  lot.  Thus  it  will  be  seen  that  a  wide 
variety  of  raw  materials  were  represented  by  the  samples. 
The  processes  of  manufacture  were  represented  as  follows:  soft 
mud,  seven  lots;  softmud,  repressed,  one  lot;  stiff  mud,  side  cut, 
two  lots;  stiff  mud,  end  cut,  one  lot;  dry  pressed,  three  lots. 

Study  of  the  Results  of  the  Tests. 

We  shall  first  compare  the  results  of  the  sodimn-sulfate 
treatment  with  those  of  the  actual  freezing,  and  then  compare 
the  relative  values  of  these  tests  and  the  so-called  indirect  tests 
prescribed  by  the  A.  S.  T.  M.  tentative  standards. 

Previous  work  by  Messrs.  Howat,  Orton  and  others  has 
demonstrated  that  five  sodium-sulfate  treatments  are  quite 
suflSdent  to  give  a  rigorous  test  that  will  bring  out  any  weak- 
nesses of  structure.  The  requisite  number  of  actual  ice  freezings 
is  not  so  easy  to  determine,  but  as  the  test  is  so  slow  and  costly 
a  limit  must  of  necessity  be  set  somewhere.  It  is  believed  that 
twenty-five  rapid  freezings  followed  by  sudden  and  complete 
thawing  and  heating  up  to  temperatures  equivalent  to  summer 
conditions,  must  certainly  subject  the  samples  to  considerably 
more  punishment  than  the  same  number  of  freezings  imder 
actual  conditions  obtaining  where  the  brick  are  laid  in  the  wall 
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with  but  One  surface  exposed,  and  when  complete  saturation 
with  water  is  seldom  possible.  Furthermore,  it  has  been  observed 
that  the  process  of  disintegration  due  to  actual  freezing  is  slow 
at  first,  then  more  rapid,  and  then  slows  down  again  so  that 
toward  the  end  of  twenty-five  freezings  the  effect  of  each  suc- 
cessive treatment  grows  less  and  less.  It  is,  therefore,  assumed 
that  twenty-five  freezings  carry  the  process  far  enough  to  give 
a  good  indication  of  the  resisting  qualities  of  any  given  product. 
Such  were  the  considerations  that  led  to  the  decision  to  stop 
with  twenty-five  actual  freezings. 

Most  of  the  fourteen  lots  of  samples  were  furnished  in  three 
groups,  namely,  hard-burned,  mediimi-burned  and  soft-burned; 
but  of  some  lots  only  one  or  two  degrees  of  hardness  were  ftir- 
nished  so  that  the  total  number  of  groups  tested  was  thirty- 
seven.        .  ^ 

Figs.  7  and  8  illustrate  types  of  failure  in  ice  freezing 
corresponding  to  ratings  E  and  F. 

The  data  for  the  complete  tests  on  each  of  the  fourteen 
groups  are  recorded  on  Tables  III  to  XVI,  inclusive,  which  are 
arranged  i^  the  order  in  which  the  samples  were  tested,  and 
without  regard  to  the  process  of  manufacture. 

A  casual  exanoination  of  the  foregoing  data  seems  to  indicate 
that  the  third  sodimn-sulfate  treatment  is  the  important  one  in 
simulating  the  effect  of  twenty-five  actual  freezings.  A  closer 
analysis  shows  that  the  effect  of  the  third  sodium-sulfate  treat- 
ment was  equal  to  twenty-five  freezings  in  23  groups;  that  it 
was  more  severe  than  twenty-five  freezings  in  8  groups;  and 
that  it  was  less  severe  than  twenty-five  freezings  in  6  groups. 
We  may  say,  therefore,  that  the  third  sodium-sulifate  treatment 
was  equal  to  or  better  than  twenty-five  freezings  in  66  per  cent 
of  all  groups,  and  that  it  was  less  severe  in  34  per  cent  pf  all 
groups.  A  similar  analysis  carried  to  the  foiurth  sodimn-sulfate 
treatment  shows  that  it  is  equal  to  twenty-five  freezings  in  19 
groups;  that  it  is  more  severe  than  twenty-five  freezings  in  15 
group;  and  that  it  is  less  severe  than  twenty-five  freezings  in  3 
groups.  The  fourth  sodimn-sulfate  treatment,  therefore,  is 
equivalent  to  or  better  than  twenty-five  freezings  in  92  per  cent 
of  all  groups,  and  is  less  severe  in  8  per  cent  of  all  groups. 
It  is  a  notable  fact  that  two  of  the  three  groups  constituting  the 
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Table  VI.— Sample  "D." 


ProeeaofManufttcture:  Stiff  Mod,  Side  Cot. 
KindofChy:  lUver  Bottom  Deposit. 


Group 

And 

Makers 

Grade. 


Hard 

(1) 


Medium 
(2) 


Soft 

(3) 


CompressiTe 
Sfcrencth 

on  Edge^  lb. 
persq.m. 
(Mean  of 
5  Tests). 


5664 


5710 


Modulus 
of 
Rupture^  lb. 
per  sq.  m. 
(Mean  of 
5  Tests). 


662 


926 


622 


Absorption, 
per  cent. 


At.. 15.94 


..16.80 
..16.88 
..15.90 
.16.02 
..16.13 


AV..16.95 


.16.28 
..16.45 
.16.45 
.16.70 
.16.70 


At.. 16.52 


.16.31 
.16.39 
.16.50 
.16.64 
.16.72 


Av.. 16.51 


No. 

1... 17.07 
2.. .17.11 
3. .17. 11 
4.. .17. 20 
5... 17. 35 

AV..17.17 

1.. .17.00 
2. ..17.02 
3... 17. 15 
4.. .17.35 
5. .17.35 

AV..17.17 


Condition  of  Brieb  after  Pressing  TVeatments, 
expressed  in  DinntenatioD  Ratings.  Data 
shown  on  6  Sodium-Sulfate  TVeatments  and  25 
Actual  FreesingB. 


Sodium-Sulfate  Treatments. 


Number.. 
Rating... 


1       2 
A      A 


4       5 

B      B 


Actual  Freeiing  Treatmients. 


Number. 
Rating... 


5      10      15     20 
A      A      A      A 


26 
A 


Sodium-Sulfisie  Treatments. 

Number 12       8       4       5 

Rating A      A      A      B      B 


Actual  Freexing  Treatments. 

Number 5      10      15      20     25 

Rating A      A      A      A      A 


Sodium-Sulfiste  Treatments. 


Number., 
Rating. . . 


2 
A 


8       4 
B      B 


Actual  Freeiing  Treatments. 


Number., 
Rating... 


5      10      15     20     25 
A      A      A      A      A 


Digitized  by 


Googl( 


SODIUM-SULFATE  TREATMENT  OF  BuiLDING  BrICK.      285 


Table  IX.— Sample  "G." 


Proeen  of  MannlMtare:  Soft  Mud,  Repreased. 
Kind  of  Clay:  SurlaceCIay. 


Group 

and 

Maken 

GnMie. 


Hard 

(1) 


Medium 
(2) 


8oft 
(3) 


Compreanve 

Strength 
onEdse^Ib. 

peraq.  m. 

(Mean  of. 

6  Testa). 


5805 


4884 


918 


Moduhia 
of 
Rupture,  lb. 
per  aq.  in. 
(Mean  of 
5  Teats). 


1599 


1559 


512 


Absorption, 
per  cent. 


No. 

1....6.06 
2.... 5. 91 
3. ...7.66 
4... 7.52 
5.... 6.37 

AV...6.70 


AV...8.70 


No. 
1.. .12.38 
2...  9.84 
3. .10.11 
4. .15.58 
5. ..13.66 

Av.. 12.31 


.12.99 
.  9.25 
.15.60 
.13.14 
.10  66 


At.. 12  33 


AV..26.10 

1.. .27.50 
2.. .24.75 
8.. .27.73 
4. ..24.80 
5. ..26.20 

AT..26.10 


Omdition  of  Bricks  after  Freeang  Treatments, 
expresMd  in  DiainteKration  Ratings.  Data 
shown  on  5  Sodium-SuJf ate  Treatments  and  25 
Actual  Freezings. 


Sodium-Sulfate  Treatments. 


Number., 
Rating. . . 


1       2 
A      A 


3       4 
A      A 


Actual  Freeang  Treatments. 


Number., 
Rating. . . 


5      10      15      20      25 
A      A      A      A      A 


Sodium-Sulfate  Treatmenbi. 


liumher 1       2 

Rating A      A 


4       5 
A      A 


Actual  Freering  Treatments. 

Number 5      10      15      20     25 

Rating A      A      A      A      A 


Sodium-Sul&ie  Treatments. 


Number 1       2 

Rating .  B      C 


4       5 
F      F 


Actual  Freeang  Treatments. 

Number 5      10     15     90     25 

Rating B      E      F      F       F 
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latter  8  per  cent  were  brick  containing  large  quantities  of  lime 
in  coarse  particles,  and  that  the  disruptive  effect  of  this  lime 
slaking  in  water  was  probably  more  responsible  for  the  disinte- 
gration than  the  actual  freezing;  presumably  lime  will  slake  more 
completely  in  water  than  in  sodium-sulfate  solution.     Hence 


Table  X.— Sample  "H." 

Proeen  of  Muniltcture:  Soft  Mud. 
Kind  of  Clay:  SurfMeClay. 


Group 

and 
Makers 

Grade. 

Comprenve 
Strength 

on  Edfe.  lb. 
pereq.ln. 
(Mean  of 
6  Teats). 

Modulus 
of 
Rupture^  lb. 
persq.in. 
(Mean  of 
6  Tests). 

Absorption, 
per  cent. 

Condition  of  Briob  aftar  VVaeiinc  Treatments, 
expressed  in  IXamtenation  Ratings.    Data 
shownon6Sodiumi3^teTVeat0iMitsand  26 
Actual  Freesings. 

Medium 
(1) 

6672 

839 

No. 

1...14.01 
2... 16.22 
3. .16.38 
4... 16.46 
6... 16. 21 

Av.. 15.06 

1... 14.32 
2... 16. 10 
3... 15. 21 
4. .16.23 
5. ..16.45 

At.. 15.06 

Sodium-SulCste  Treatments. 

Number 12       8       4       5 

Rating A      A      A      A      A 

Actual  Freenng  TVeatments. 

Number 5     10     16     20     25 

Rating A      A      A      A      A 

Soft 
(2) 

4490 

666 

No. 

1...17.13 
2... 17.76 
3... 17.90 
4... 18.37 
6... 17. 49 

AV..17.73 

1... 17.60 
2... 17.79 
3... 17.89 
4. ..17.76 
6... 18. 27 

At..  17. 74 

SodiuBhSulfateTVeatmeots. 

Number 12       3       4       6 

Rating A      A      A      C      D 

Actual  F^eteing  Traatmeots. 

Number 6     10     16     20     25 

Rating A      A      A      A      A 

the  apparent  excess  severity  shown  by  the  twenty-five  water 
freezing  treatments  over  the  four  sodium-sulfate  treatments. 

The  data  at  hand,  therefore,  seem  to  warrant  the  statement 
that  four  sodium-sulfate  treatments  will,  in  the  vast  majority 
of  cases,  subject  a  brick  to  a  test  as  rigorous  as  twenty-five 
actual  freezings  imder  the  conditions  described  above.  In 
some  cases  it  may  be  even  more  severe,  but  the  error  is  on  the 
safe  side. 
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Correlation  of  Sodium-Stdfate  Treatment  with  the  Tentative 
Standard  Test. — ^We  have  shown  that  the  eflfect  of  the  sodium- 
sulfate  treatment  is  very  much  like  that  of  actual  freezing  and 
that  four  treatments  are  equivalent  to  twenty-five  freezings. 
We  shall  now  attempt  to  compare  the  selective  value  of  this  test 
with  the  selective  value  of  the  tentative  standard  test.  In 
Table  XVII  there  are  tabulated  the  thirty-seven  groups  according 
to  their  average  compressive  strengths,  with  the  corresponding 

Table  XL— Sample  "I." 

Proven  of  MaDufaeture:  Stiff  Mud— End  Cut. 
Kind  of  Clay:  Plaatie  Red  Burning  With  Mixture  of  Some  Buff  Clay. 


No. 

1... 10.35 
2. .11  47 
8.. .11.00 
4. .10.63 
5. .11  20 

Sodium-Sulfate  Treatments. 

Number 12       3 

Rating AAA 

4 

A 

5 
A 

Harl 

•        (1) 

6470 

1303 

AV..10  93 

1.11  34 
2. .11.03 
3. .11  11 
4... 10.71 
5. .10  40 

Actual  Freezing  Treatmentt. 

Number 5      10      15 

Rating AAA 

20 
A 

25 

A 

At..  10.92 

No. 
1.. .22.51 
2  .22.20 
3.   .21.79 
4. ..20.92 
5. ..20  05 

Number.. 1       2       3 

Rating C      E      F 

4 
F 

5 
F 

Soft 
(2) 

1880 

481 

AV..21  49 

1.. .22.00 
2.. .21. 00 
3. .22.40 
4...  21. 49 
5. .20  15 

Actual  Freeiing  Treatments. 

Number 5      10     15 

Rating D      F      F 

20 
F 

25 

F 

AV..21.41 

disintegration  ratings  (after  four  treatments)  placed  opposite 
them;  and  in  Table  XVIII  the  modulus  of  rupture  has  been 
tabulated  in  the  same  manner. 

-From  Table  XVII,  it  is  observed  that  thirty-three  of  the 
forty-six  bricks  rated  below  "C"  were  bricks  below  4000  lb.  per 
sq.  in.  compressive  strength. 

An  examination  of  Table  XVIII  shows  that  there  are  no 
failures  in  brick  having  an  average  modulus  of  rupture  greater 
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Table  XII.— Sample  "J." 

FttwoH  of  Manufacture:  DryF^en. 
Kind  of  Clay:  Red  Burning  Surfaee  Clay. 


Group 

and 

Makers 

Grade. 


Hard 

(1) 


Medium 
(2) 


Soft 
(3) 


Compreaaive 
Strength 

on  Edge.  lb. 
peraq.  in. 
(Mean  of 
STerta). 


40d3 


2981 


Modulus 
of 
Rupture,  lb. 
peraq.  in. 
(Mean  of 
STeata). 


727 


449 


335 


Abaorption, 
per  cent. 


AV..11.91 


1... 12.38 
2...  9.74 
3... 13.28 
4... 10.97 
6. ..13.20 

AV..11.91 


No. 

1...1663 
2. .15.83 
3... 16.29 
4. ..16.61 
5... 16.98 

Av.. 16.67 

1... 15.89 
2... 16.61 
3. ..16.65 
4... 16.86 
5... 16.32 

At..  16.45 


No. 

1.. .18.90 
2... 19. 40 
3... 19. 14 
4... 19.08 
5... 19. 12 

At..  19. 13 


..18.94 
..19.60 
..18.90 
..19.39 
..18.83 


AV..19.13 


Condition  of  Brieka  after  Freeang  TVeatmenta, 
expreaaed  in  Diaintegration  Ratinga.  Data 
ahovm  on  5  Sodium-Sulfate  Treatmenta  and  25 
Actual  Freefinga. 


Sodium-Sulfate  Treatments. 

Number 12       3       4 

Rating A      A      A      A 


Actual  Freeiing  Treatments. 


Number.. 
Rating... 


6      10     15     20 
A      A      A      A 


Sodium-Sulfate  Treatments. 

Number 12       3       4       6 

Rating A      A      A      A      D 


Actual  Freeiing  Treatmenta. 

Number 5      10      15     20     25 

Rating A      A      B      C      D 


Sodium-Sulfate  Treatments. 


Number. 
Rating... 


3       4 
E      F 


Actual  Freesing  Treatmenta. 

Number 5      10      15     20 

Rating A      B      D      F 
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Table  XIII.— Sample  "K." 

FhiectB  of  Manuficture:  Soft  Mud. 
Kind  of  Clay:  Sur&eeClay. 


Group 

and 
Makers 
Grade. 


Hard 
(1) 


Medium 

(2) 


Soft 
(3) 


CompreniTe 
Straigth 

onEdie.lb. 
per  aq.  in. 
(Mean  of 
5  Testa). 


20  830 


14  136 


5  452 


of 

Rupture,  lb. 

peraq.in. 

(Mean  of 

STerta). 


18S4 


1272 


767 


Abeorption, 
per  cent. 


No. 
1... 
2... 
3... 
4... 
6.. 


3.70 
4.63 
4.64 

4.79 
6.30 


At..  4.61 


4.16 
4.40 
4.41 
4.88 
6.27 


Av..  4.61 


No. 

2.' 
3. 
4. 
5. 


7.M 
.  7.M 
.  8.46 
.  7.77 
.15.73 


At..  9.78 


.  9.22 
.  8.92 
.  9.55 
.  9.95 
.11.C6 


At..  9.74 


No. 
1.. 


15.78 
17.75 
18.52 
4. ..18.60 
5... 17. 32 

At.. 17.59 


1.. 
2... 
3. 
4. 


17.30 
17.00 
17.54 
17.95 


5... 18. 15 
At..  17. 59 


Condition  of  Bricks  after  Weeiinc  TVeatmeatf . 
expressed  in  Dtsintenation  RatinBi.  Data 
shownon5Sodium-SiilfateTtaatmsntaand  25 
Actual  FreeiingB. 


Sodium-SuUate  Treatments. 

Number 4       2       8  4  5 

Rating A      A      A  A  A 

Actual  Freeanf  Treatments. 

Number 5      10     15  20  36 

R»tin« A      A      A  A  A 


Sodium-Sulfate  Treatments. 

Number 12       3  4  5 

Rating A      A      A  A  A 

Actual  Freesing  Treatments. 

Number 5      10     15  20  26 

Rating A      A      A  A  A 


Sodium-Sulfate  Treatments. 

Number 12       3 

Rating BCD 

Actual  FVeeiing  Treatments. 

Number 5      10     15 

Rating B      B      B 


20     25 
C      C 
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Table  XIV.— Sample  "L." 

Firooeaii  of  Maaa&ctare:  'Soft  Mud^Mnchme. 
EindofClay:  SuMiteaay. 


Oroup 
and 

onEdse^lb. 
pereq.m. 
\Mei^of 
STorte). 

Modulus 
of 
RuptuK,  lb. 
persq.in. 
(M^of 
5  Teste). 

Absorptioii. 
per  cent. 

Condition  of  Bricks  after  Freexing  Treatments, 
expreieed  in   Disinteflrataon  Ratines.     Data 
shown  on  6  Sodium-Sulfate  l>eatments  and  26 
Actual  Freenngs. 

Hard 
(1) 

2243 

819 

No. 

1... 18.81 
2... 19.20 
8.. .19. 80 
4. ..20.09 
5... 20.30 

AV..19.64 

1.. .19.17 
2... 19. 36 
8.. .19.64 
4... 19. 70 
5.. .20.30 

AV..19.63 

Sodiam-8uUate  Treatments. 

Number 1       2       3  jff  4       6 

Rating A      A      A      B      D 

Actual  Freeiing  Treatments. 

Number 5      10     15     20     25 

iGon^ 
Rating A      A\{  k      A      A 

Medium 
(2) 

3061 

605 

No. 

1.. .20.68 
2... 20.69 
3... 21. 79 
4. ..21.80 
5.. .21.92 

AV..21.88 

1.. .20.68 
2... 20. 76 
3... 21. 46 
4. ..21.88 
5... 22.07 

AV..21.37 

Sodium-Sulfate  Treatments. 

Number 12       3       4       5 

Rating C      D      P       F      F 

Actual  Freeiing  Treatments. 

Number 5      10115     20     25 

Rating A      Aji,AJl|Ail.A 

Soft 
(8) 

2115 

616 

No. 

1...22.66 
2... 22. 96 
3. .28.90 
4. ..23.99 
5. ..25.35 

AV..23.77 

1...22.76 
2. ..23.18 
3. ..23.95 
4. ..24.00 
6.. .25. 00 

AV..28.78 

Sodium-Sulfate  Treatments. 

Number 12       3       4       5 

Rating A      B      B      E      D 

DBF 

Actual  Freeiing  Treatments; 

Number 6      10*15      20      25 

IGone 
R*tiiig A      A      A      A      A 

Digitized  by 


Googl( 


SODIUM-SUUATE  TREATMENT  OF  BuiLDING  BrICK.       291 


Tablb  XV.—Samplb  "M." 


Fkoceas  of  MADU&etare:  Soft  Mud. 
Kind  of  Clay:  HurfaeeCby. 


Group 
and 


Grade. 


Hard 
1(1) 


Mraiuin 
(2) 


Soft 
(8) 


CompreMiye 
Strength 

OD  Edge,  lb. 
persq.  in. 
(Mean  of 
5  Tests). 


8540 


4806 


Modulus 
of 
Rupture^  lb. 
persq.m. 
(Mean  of 
6  Tests). 


860 


1145 


1793 


387 


AbeorptioD« 
per  cenk 


Av..  9.M 


No. 
1.. 
2.. 
3.. 
4.. 
5.. 


.14.05 
.14.06 
.15.24 
.16  65 
.16  71 


At.. 15.34 


.13.10 
.14.41 
.16.20 
.16.26 
.16.83 


Av.. 15.37 


No. 
I. ..17.20 
2. ..20.34 
3. ..21. 75 
4... 21.31 
5... 23.48 

Av.. 20.82 

1.. .17.55 
2. ..21.60 
3. ..21.30 
4. ..21.35 
5.. .22  30 

AV..20.82 


(Condition  of  Bricks  after  ¥Veeiing  IVeatmcBts. 
eipressed  in  Disintemtion  Ratinck  Data 
shown  on  5  Sodium-SuUiate  l^ealments  and  25 
Actual  FreesincB. 


Sodium-Sulfate  Treatments. 


Number., 
Rating. . . 


12       3       4 
A      A      A      A 


Actual  Fk^ising  Troatnenks. 


Number.. 
Rating... 


5      10      15      20     25 
A      A      A      A      A 


Sodium-SuUate  Treatments. 

Number 12       8       4       6 

Rating A      A      A      A      A 


Actual  FVeeiing  TVeatments. 


Number.. 
Rating. . . 


5     10     15     20     26 
A      A      A      A      A 


Sodium^ulfate  Treatments. 

Number 1       2       3 

Rating A      F      F 


4       6 
F      F 


Actual  Freezing  TVeatments. 


Number., 
Ratii«... 


5     10     15     20     25 
F      F      F       F      F 
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Table  XVI.— Sample  *'N." 

Prooe«  of  Manufacture:  Soft  Mud. 
KjndofChy:  SurCaoe  Clay. 


Group 

and 
Makers 

Grade. 

Compresnye 
Streucth 

on  Edge,  lb. 
persq.in. 
(Mean  of 
)  Tests). 

Modulus 

of 

Rupture,  lb. 

ft  Tests). 

Absorption, 
percent. 

exprsMed  in  Disintemtion  Ratings.     DsU 
shoimon5Sodium.S<^nteTrentaieDtsand  25 
Actual  F^eenngs. 

Haid 
(1) 

3830 

701 

No. 

1. .18.73 
2... 10.30 

3... 18. 86 
4. ..20.35 
5... 20.43 

Ay..l9.55 

1.. .18.50 
2.. .18.05 
3... 10.72 
4.. .20.15 
5... 20.42 

Ay.. 10.55 

Number 12       3       4       5 

Rating A      A      A      A      B 

Number 5     10     15     20     25 

Rating A      A      A      A      A 

Medhmi 
(2) 

2048 

551 

No. 

1. .21.08 
2. ..23.06 
3. .23. 20 
4. ..23.65 
5. ..23.60 

Ay..22.02 

1.. .21.24 
2. ..22.60 
3. ..23.20 
4. ..23.72 
5. ..23.80 

Ay..22.01 

Sodium-SuHate  Treatments. 

Number 12       3       4       5 

Rating A      A      A      A      B 

Actual  FVeeiing  T^tments. 

Number 5     10     15     20     25 

Rating A      A      A      A      B 

Soft 
(3) 

1130 

300 

No. 

1.. .24.48 
2. ..24.65 
3. ..26.50 
4. ..26.20 
5. ..26.30 

Ay.. 25. 63 

1.. .24.60 
2. ..24.06 
3. ..25.00 
4. ..26.20 
5. ..26.33 

AV..25.80 

Number 12       8       4       5 

Rating A      A      B      B      C 

Actual  Freenng  Treatments. 

Number 5     10     15     20     25 

Rating A      D      E      F      F 

D 
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Table  XVII. — Comparison  of  Compressivb  Strength  and  Disintegration 

Ratings. 


Mean  ComprcniTe  Strength 
(on  edge),  lb.  per  aq.  in. 

A. 

B. 

C. 

D. 

K 

F. 

More  than  15  000 

5 
5 
10 
10 
5 

20 
15 

1 

15 
5 

1 
5 

3 

5 

15000-13000 

13000-11000 

11000-9000 ».... 

•  000-7000 

7000-5000 

5000-4000 

. 

4O0O-  3000 

5 
5 
5 

7 
5 

5 
5 
5 

5 

3 

5 

3000-  2500 

2500-2000 

2000-  1500 

5 
10 

1500-  1000 

LeaethanlOOO 

5 

Table  XVIII. — Comparison  of  Moduli  of  Rupture  and  Disintegration 

Ratings. 


Mean  Moduhis  of  Rupture, 

lb.  per  aq.  in. 

A. 

b. 

C. 

D. 

E. 

P. 

1900-1000 

45 

10 
10 

5 
10 

5 

5 

5 

7 

10 

5 

5 
10 

5 

5 
5 

5 
5 

1000-  800 

800-  700 

700-  600 

5 

fiOO-  500 

8 

500-  400    

5 

400-  300             

10 

800-200               
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tliaii  800  lb.  per  sq.  in.;  but  as  several  ^uhnes  occur  in  the 
interval  between  moduli  of  800  and  500  lb.  per  sq.  in.,  we  must 
conclude  that  the  sodium-sulfate  treatment  would  rule  out  a 
good  many  brick  whose  modulus  of  rupture  would  place  them 
in  the  hard  and  medium  classes.  It  is  to  be  noted  that  all  failures 
in  this  interval  are  bricks  of  high  absorption,  the  range  being 
from  16.5  to  24  per  cent,  which  throws  them  all  into  the  medium 
and  soft  brick  classifications  by  the  A.  S.  T.  M.  tentative  stand- 
ards. On  the  other  hand,  the  average  compressive  strengths 
by  groups  are  8828,  5452,  5710,  4727,  4490,  3061,  2115,  3610, 
and  918  lb.  per  sq.  in. ;  showing  that  by  the  compressive  strength 
alone,  six  of  the  nine  groups  would  be  passed  as  hard  brick. 
We  see  then  that  the  sodium-sulfate  treatment  rules  against 
these  brick,  ^while  they  are  passed  as  hard  brick  by  the  com- 
pression test  and  fall  into  the  meditmi  and  soft  brick  classes  by 
the  absorption  test.  These  facts  are  mentioned  here  because 
they  indicate  the  ability  of  the  sodium-sulfate  test  to  discrimi- 
nate at  once  between  degrees  in'  quali^  that  are  not  brought 
out  by  the  other  individual  tests,  where  bricks  require  the 
combination  of  absorption,  compression,  and  transverse  tests 
before  they  can  be  classified  where  they  belong.  This  is  not  a 
criticism  of  the  A.  S.  T.  M.  tentative  standard,  but  a  favorable 
comment  on  the  sodiiun-sulfate  test.  In  Table  XIX  the  data 
are  so  arranged  as  to  show  a  comparison  between  the  grading 
of  thirty-seven  groups,  (l)  by  the  A.  S.  T.  M.  tentative  speci- 
fications, and  (2)  by  the  sodium-sulfate  freezing  process. 

Specifications  Proposed  Tentatively  for  Grading  by 
the  sodium-sulfate  process. 
Using  the  symbols  before  given  to  express  the  relative 
degrees  of  disintegration,  and  considering  that  symbol  B  stands 
for  very  slight  superficial  disintegration  without  cracking,  and 
that  symbol  C  stands  for  only  such  cracks  as  have  given  no 
evidence  of  internal  weakness,  it  is  proposed  to  approve  or 
pass  any  sample  which  after  four  tests  will  show: 

1.  Three  or  more  A's  with  the  others  not  below  C. 

2.  Five  bricks  not  less  than  B,  and  to  fail  all  others.^ 

>  The  t«nUtiv«  tpociflcationB  propoted  by  the  author  in  hit  paper  (Tiransadioms,  Am. 
^^tT'n^iy  Soe.,  Vot.  18),  paned  only  thoee  bricks  falling  in  item  1  of  the  preeent  epeciftcation, 
bat  a  atttdy  of  the  ooncitrrent  actual  freesing  teats  seems  to  warrant  the  addition  of  item  2. 
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A  study  of  Table  XDC  shows  that  of  the  seventeen  groups 
ranked  as  A  in  the  four  sodium-sulfate  treatments,  all  but  two 
are  unaffected  by  the  twenty-five  actual  freezings.  The  two 
groups  just  mentioned  are  J-2,  and  N-2.  The  former  is  destroyed 
by  actual  freezing  and  the  latter  is  slightly  affected,  ranking  in 
grade  B.  Of  the  seven  groups  ranked  as  B  in  the  sodium- 
sulfate  tests,  all  but  one  group  have  passed  the  twenty-five 
actual  freezings  without  apparent  attack;  the  one  exception 
being  group  N-3,  which  is  commented  upon  in  the  discussion 
of  Table  XIX.  This  indicates  that  only  in  exceptional  cases 
will  twenty-five  actual  freezings  administer  a  more  searching 
test  than  four  sodium-sulfate  treatments. 

It  is  observed  from  Table  ^DC  that  there  is  a  remarkable 
concordance  between  the  verdict  of  the  sodium-sulfate  tests  and 
those  of  the  A.  S.  T.  M.  specifications.  In  all  of  the  nine  cases, 
the  products  rated  "vitrified"  and  "hard"  by  A.  S.  T.  M. 
tests  are  passed  by  the  sodium-sulfate  test.  TTiere  are  fifteen 
groups  rated  "medium"  by  tl;ie  A.  S.  T.  M.  test,  of  which  four 
groups  are  failed  by  the  sodium-sulfate  tests.  There  are  twelve 
groups  rated  "soft"  by  the  A.  S.  T.  M.  tests,  of  which  all  but 
three  groups  are  failed  by  the  sodium-sulfate  tests.  One  group 
J-2,  passed  by  the  A.  S.  T.  M.  and  sodium  sulfate,  is  failed  by 
actual  freezing. 

Commenting  on  these  instances  of  non-agreement  between 
the  ratings  of  the  two  methods: 

The  Hard  Class  shows  perfect  agreement  of  ratings  by  the 
two  methods  within  the  scope  of  this  work. 

The  Medium  Class. — Group  E-3,  rated  "medimn"  by  the 
A.  S.  T.  M.  tests,  is  failed  by  the  sodium-sulfate  test  and  is 
slightly  affected  by  twenty-five  actual  freezings.  This  group 
consists  of  stiff-mud  shale  bricks  submitted  by  the  manufacturer 
as  imderburned.'  They  show  an  average  absorption  of  16.5 
per  cent,  whereas  the  groups  submitted  by  the  manufacturer  as 
"medium"  and  "hardbumed"  show  9  and  5.5  per  cent  respec- 
tively. In  this  case  the  sodium-sulfate  test  has  made  a  very 
definite  attack  upon  a  group  w;hich  might  be  represented  as  a 
safe  brick  for  exterior  use,  if  judged  only  by  its  behavior  in  the 
A.  S.  T.  M.  tests,  but  which  would  be  pronoimced  imsafe  for 
exterior  work  when  the  facts  about  its  manufacture  and  the 
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relation  it  bears  to  the  mormal  product  of  the  same  shale  are 
known.  These  bricks  are  of  homogeneous  structure  and  are 
good  samples  of  well-made  stiflf-mud  brick.  The  ability  of  the 
sodium-sulfate  process  to  apply  a  more  rigorous  test  in  four 
treatments  than  is  accomplished  by  twenty-five  actual  freezings, 
is  brought  out  nicely  in  this  group.  It  is  to  be  noted  that  the 
bricks  in  question  are  free  from  noticeable  particles  of  lime  or 
other  foreign  substance,  which  is  in  contrast  to  the  conditions 
in  groups  J-2,  H-2,  and  C-2,  described  below. 

Group  K-3,  rated  "medium"  by  the  A.  S.  T.  M.  tests,  is 
failed  by  the  sodium-sulfate  test  and  also  by  the  actual  freezing. 
This  group  consists  of  soft-mud  bricks  submitted  by  the  manu- 
facturer as  underbumed  product.  The  groups  submitted  by 
him  as  "medium"  and  "hard-biu:ned"  show  remarkable  physical 
strength,  their  compressive  strength  being  14,000  and  20,000. 
lb.  per  sq.  in.  respectively,  while  their  moduli  of  rupture  are 
1272  and  1884  lb.  per  sq.  in.  respectively.  It  is  not  siurprising, 
therefore,  that  even  the  soft-burned  samples  show  a  very  fair 
compressive  strength  and  modulus  of  rupture,  5400  and  767 
lb.  per  sq.  in.  respectively.  But — and  here  is  the  special  value 
of  the  sodium-sulfate  test — the  structure  is  evidently  not  suffi- 
ciently resistent  to  those  peculiar  disruptive  forces  exerted  by 
freezing  to  warrant  the  use  of  these  brick  for  exterior  work. 

Group  J-2,  rated  "mediimi"  by  the  A.  S.  T.  M.  tests  and 
passed  by  the  sodium-sulfate  test,  is  failed  by  twenty-five  actual 
freezings.  This  group  consists  of  well-made  dry  pressed  bricks. 
The  structure  showed  a  great  number  of  grains  of  lime  in  various 
stages  of  fineness,  thoroughly  distributed  throughout  the  mass. 
This  lime,  although  dead-burned  in  the  J- 1  group  (manufacturer's 
hard  sample)  is  not  dead-burned  in  the  group  in  question.  The 
probable  explanation  of  the  fact  that  failure  did  not  ocau:  in  the 
four  sodimn-sulfate  treatments  is  that  grains  of  lime  will  not 
slake  as  completely  or  as  rapidly  in  a  nearly  saturated  sodiimi- 
sulfate  solution  as  in  clear  water.  Therefore,  the  forces  set  up 
by  the  slaking  of  the  lime  during  the  actual  freezing  tests  were 
not  present  to  the  same  degree  in  the  sodium-sulfate  tests. 
The  beginning  of  attack,  however,  was  noticed  in  the  fourth 
treatment  and  the  fifth  treatment  caused  the  brick  to  fail, 
falling  into  the  D  class.    This  group  is  an  example  of  the  kind 
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of  bricks  which  are  not  accurately  classified  by  the  four  sodiuin- 
sulfate  treatments  recommended  above.  Further  comment  will 
be  made  on  lime-bearing  bricks  in  the  conclusions  to  be  drawn 
from  this  work. 

Group  H-2,  rated  "medium"  by  the  A.  S.  T.  M.  tests  is 
failed  by  the  sodiimi-sulfate  test  but  is  not  affected  by  twenty- 
five  actual  freezings.  This  is  a  soft-mud  product  made  from 
poorly  prepared  clay.  There  are  a  good  many  flinty  pebbles 
scattered  through  the  mass  of  the  bricks.  It  is  along  the  lines 
of  accidental  weakness  of  structures  caused  by  these  stones,  and 
by  the  poor  bond  between  them  and  the  clay  matrix,  that  failure 
has  occurred.  Here  the  sodimn-sulfate  test  has  brought  out  a 
weakness  due  to  a  lack  of  homogeneity  and  the  presence  of 
foreign  material  that  would  not  be  shown  by  the  A.  S.  T.  M. 
tests,  or  by  twenty-five  actual  freezings. 

Group  C-2,  rated  "medium"  by  the  A.  S.  T.  M.  tests,  is 
failed  by  the  sodium-sulf ate  test  but  is  unaffected  by  twenty-five 
actual  freezings.  These  are  soft-mud  bricks  of  fairly  homo- 
geneous material  but  poorly  prepared.  The  bricks  fail  along 
lines  of  stpictural  weakness  and  break  into  bats  and  chunks 
that  retain  considerable  strength  throughout  the  test.  In  this 
group,  as  in  the  case  of  groups  E-3  and  H-2  above,  the  sodium- 
sulfate  test  is  more  rigorous  than  twenty-five  actual  freezings, 
but  in  all  these  cases  of  failure  the  weakness  of  structure'  is 
indisputable  and  would  no  doubt  be  demonstrated  by  actual 
freezing  tests  if  they  could  be  repeated  often  enough. 

Soft  aa55.— Groups  rated  "soft"  by  the  A.  S.  T.  M.  tests 
would  be  expected  to  fail  by  the  sodimn-sulfate  test.  There 
are,  however,  three  groups  so  rated  that  are  passed  by  the 
sodium-sulf  ate  test.    They  are  as  follows: 

Group  F-2,  rated  "soft"  by  tie  A.  S.  T.  M.  tests,  is  passed 
by  the  sodiutn-sulfate  test,  being  only  slightly  attacked.  It  is 
imaffected  by  twenty-five  actual  freezings.  This  group  consists 
of  dry-pressed  brick  and  is  shown  by  the  tests  to  be  on  the 
border  line  between  the  medium  class  and  the  soft  class.  A 
slightly  better  modulus  would  advance  it  to  the  medium  class, 
while  a  fifth  sodium-sulfate  treatment  causes  unmistakable 
failure.  In  this  particular  case  some  evidence  other  than  that 
eUdted  by  the  tests  may  be  permitted.    It  is  known  that  this 


Digitized  by 


Googl( 


SODIUM-SXTLTATE  TREATMENT  OF  BuiLDlNG  BbICK.       299 

grade  of  dry-pressed  brick  from  this  paxticulax  plant  has  been 
used  for  general  exterior  construction  in  the  St.  Louis  district 
for  more  than  twenty-five  years;  this  would  seem  to  verify  the 
justice  of  the  sodimn-sulfate  verdict  of  "pass." 

Group  N-2,  rated  "soft"  by  the  A,  S.  T.  M.  tests,  is  passed 
by  the  actual  freezing  tests.  This  group  consists  of  soft-mud 
brick  made  from  clay  containing  large  quantities  of  lime  present 
in  Imnps  up  to  ^  in.  in  diameter.  This  lime,  however,  seems  to 
be  dead-burned  and  although  contributing  largely  to  the  low 
compressive  and  transverse  strength  of  the  brick,  it  does  not 
seem  to  be  an  element  of  serious  weakness  in  the  freezing  test. 
It  shows  no  evidence  of  hydration  in  the  repeated  soaking  in 
dear  water  occasioned  during  the  actual  freezing  tests  and  the 
thawing  treatment  following  each  freeze.  The  strength  of  the; 
true  burned  clay  matrix  is  good  and  is  not  affected  by  the 
sodium-sulfate  treatment. 

Group  N-3,  rated  "soft"  by  the  A.  S.  T.  M.  tests,  is  passed 
by  the  sodium-sulfate  test  but  failed  completely  in  the  actual 
freezing.  This  group  is  made  by  the  soft-mud  process  and  con- 
sists of  the  same  raw  material  as  in  group  N-2,  containing 
large  particles  of  lime  that  apparently  have  not  been  dead- 
burned.  This  lime  contributes  to  the  weakness  as  shown  by 
the  compression  and  transverse  tests,  and  being  capable  of 
hydration,  it  is  doubtless  responsible  for  the  failure  of  the 
group  during  the  actual  freezing  test.  In  fact,  the  bricks  broke 
into  pieces  along  lines  of  weakness  caused  by  the  lime  pebbles, , 
while  these  pieces  themselves  were  apparently  unaffected  by. 
the  freezing  test.  This  indicates  that  the  failure  was  caused 
more  by  the  localized  strains  due  to  hydration  of  the  lime,  than 
by  disruptive  forces  created  throughout  the  structure  of  the 
brick.  Here  again,  as  in  group  J-2,  the  probable  explanation 
of  the  fact  that  failure  did  not  occur  in  the  four  sodium-sulfate 
treatments  is  that  lumps  of  lime  will  not  slake  completely  in  a 
nearly  saturated  sodium-sulfate  solution,  so  that  the  forces  set. 
up  by  the  slaking  of  the  lime  during  actual  freezing  were  not 
present  to  the  same  degree  in  the  sodium-sulfate  tests.  The 
beginning  of  attack  was  noticed  on  the  fourth  treatment,  but 
the  bricks  did  not  fail  imtil  the  fifth  treatment.  These  bricks 
deserve  to  be  condenmed  and  as  a  matter  of  fact  would  be 
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condemned  by  visual  inspection.  No  brick  containing  large 
kernels  of  quicklime  should  be  approved  for  exterior  work. 
That  the  sodium-sulfate  test  did  not  destroy  them  in  four  treat- 
ments is  no  serious  criticism  of  its  usefulness  in  the  vast  majority 
of  cases.  We  are  seeking  a  method  for  testing  the  bulk  of  mate- 
rial as  found  on  the  market  today,  bricks  having  a  fair  degree  of 
homogeneity,  that  will  pass  a  rigid  enough  visual  inspection  to 
warrant  furtibier  tests  of  their  properties.  To  all  such  cases, 
within  the  limits  of  this  work,  it  has  applied  with  surprising 
fitness. 

Summary. 
Concerning  the  value  of  the  A.  S.  T.  M.  tentative  tests  and 
the  proposed  sodium-sulfate  tests,  after  giving  due  consideration 
to  the  light  shed  upon  each  test  by  the  other,  and  upon  both 
tests  by  the  actual  freezing,  the  following  statements  seem 
warranted: 

1.  But  one  group  of  all  tested  falls  into  the  vitrified  class. 
These  are  well-made  soft-mud  brick  of  exceptional  strength. 
No  broad  statement  can  be  made  from  the  study  of  one  group, 
but  we  believe  that  the  A.  S.  T.  M.  test  will  be  reliable  for 
vitrified  brick. 

2.  The  A.  S.  T.  M.  tests  are  thoroughly  reliable  for  selecting 
hard  brick. 

3.  The  A.  S.  T.  M.  tests  are  reliable  in  most  cases  in  selecting 
or  classifying  medium  bricks  that  will  endiure  exposure  in  exterior 
walls.  There  are,  however,  exceptional  cases  where  they  are 
not  rigorous  enough.  For  example:  Group  E-3,  underbumed 
shale  brick;  group  K-3,  underbumed  soft  brick  of  such  structure 
that  it  will  withstand  considerable  compressive  and  transverse 
strains,  but  will  not  withstand  those  peculiar  disruptive  forces 
set  up  by  freezing;  group  H-2,  bricks  containing  large  lumps  of 
foreign  material  of  radically  different  properties  from  burned 
clays.  In  this  case  the  foreign  material  consists  of  flint  pebbles; 
the  bond  between  such  material  and  the  clay  matrix  is  weak- 
ened by  freezing  and  causes  failure,  although  it  may  have 
enough  initial  strength  to  pass  the  compressive  and  transverse 
requirements. 

4.  The  thoroughness  with  which  the  A.  S.  T.  M.  tests 
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select  the  soft  bricks,  that  is,  bricks  unsuitable  for  exterior  work, 
is  commendable  indeed.  If  it  errs  at  all  it  is  on  the  safe  side. 
An  occasional  exception  is  foimd,  as  for  example  group  F-2, 
which  will. probably  stand  the  weather.  These  tests  seek  out 
weaknesses  due  to  presence  of  soft  foreign  material,  such  as 
lime,  and  weaknesses  due  to  cracks  and  checks,  with  equal 
readiness. 

5.  We  believe  that  the  limits  of  absorption,  compressive, 
and  transverse  strength  assigned  to  each  class  are  well  chosen, 
and  no  suggestions  for  changes  are  oflFered. 

6.  The  sodium-sulfate  test  is  a  useful  and  reliable  test  It 
is  easy  to  keep  all  conditions  of  the  test  within  limits  that  will 
ensure  very  small  variations  of  concentration  of  the  salt  solution. 
It  requires  but  a  short  time,  eight  days  for  four  treatments,  and 
the  equipment  needed  is  such  that  it  can  be  obtained  almost 
anywhere.  In  applying  this  test  to  thirty-seven  groups  of 
brick  there  are  but  two  instances  where  its  verdict  may  be  said 
to  be  grossly  misleading:  groups  J-2  and  N-3,  both  containing 
large  quantities  of  lime  and  both  of  high  absorption. 

As  a  safeguard  against  the  inability  of  this  test  to  equal 
actual  freezing  in  those  particular  cases  where  the  bricks  contain 
large  quantities  of  lime,  and  where  the  disrupting  forces  are  due 
largely  to  complete  hydration  of  the  lime,  it  is  recommended 
that  the  four  sodium-sulfate  treatments  be  supplemented  by 
five  hours  boiling  in  water,  after  the  fourth  treatment.  This 
will  give  any  imslaked  lime  an  opportunity  to  slake  and  exert  its 
disruptive  forces  upon  the  burned  clay  matrix  that  has  already 
been  pretty  thoroughly  tested  by  the  sodium-sulfate  treatment. 
We  believe  that  with  this  precaution  this  test  can  be  depended 
upon  to  classify  building  bricks  into  those  which  will  endure 
exposure  to  freezing,  and  those  that  will  not. 

7.  We  believe  that  if  a  sample  of  bricks  will  pass  the  sodium- 
sulfate  test  herein  recommended,  and  is  within  the  limits  of 
absorption  set  by  the  A.  S.  T.  M.  standard  for  vitrified  brick,  it 
is  safe  to  classify  them  as  vitrified  brick  without  knowledge  as 
to  their  compressive  and  transverse  strengths. 

8.  We  believe  that  a  sample  of  bricks  which  will  pass  the 
sodium-sulfate  test  and  lie  within  the  absorption  limits  set  by 
the  A.  S.  T.  M.  standards  for  medium  brick,  may  be  safely 
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classed  as  medium  brick,  without  knowledge  of  their  com- 
pressive and  transverse  strengths. 

9.  The  facts  seem  also  to  warrant  the  statement  that  if  a 
sample  of  brick  fails  by  the  sodium-sulfate  test,  it  may  safely 
be  classed  as  a  soft  brick  without  knowledge  of  its  compressive 
and  transverse  strengths,  and  regardless  of  its  absorption,  unless 
that  absorption  is  lower  than  the  limits  set  for  soft  brick  by  the 
A.  S.  T.  M.  standards. 

10.  Emphasis  must  be  given  to  the  absolute  necessity  of 
carrying  out  the  sodium-sulfate  test  in  the  manner  described 
above,  for  a  considerable  variation  in  the  severity  of  the  suc- 
cessive treatments  by  any  one  operator  or  in  the  tests  made  by 
the  different  operators  is  liable  to  result  from  a  change  in  the 
method  of  using  the  solution.  The  crystallization  must  take 
place  rapidly  and  in  an  oven  at  temperatures  between  110  and 
120°  C.  to  insure  the  formation  of  the  anhydrous  sodium-sulfate 
crystal.  If  crystallization  is  allowed  to  take  place  slowly  at 
room  temperature,  the  decahydrate  sodium-sulfate  crystal, 
NatSO4"10H2O  will  be  formed.  This  salt  has  a  much  larger 
volimie  than  the  anhydrous  crystal  and  hence  exerts  a  much 
more  severe  force  upon  the  structure  of  the  sample.  For  this 
reason  it  is  essential  that  each  treatment  be  followed  promptly 
by  the  next  treatment  in  order  not  to  allow  time  for  the  formation 
of  the  hydrous  salt,  as  such  action  will  vitiate  the  test.  This 
is  demonstrated  by  the  fact  that  several  of  our  samples  disin- 
tegrated due  to  the  formation  of  this  crystal,  upon  being  allowed 
to  stand  in  the  open  in  the  work  room,  after  successfully  passing 
the  five  sodium-sulfate  treatments  as  described. 

11.  The  facts  brought  out  in  the  last  paragraph  will  explain 
why  some  persons  who  have  attempted  to  apply  this  test  without 
the  use  of  an  oven  have  found  it  variable  and  too  severe. 

12.  The  objection  offered  by  some  that  the  sodium-sulfate 
test  is  more  severe  than  actual  freezing  is  admitted  to  be  true, 
for  we  have  found  that  in  most  cases  four  sodium-sulfate  treat- 
ments are  more  than  equivalent  to  twenty-five  actual  freezings. 
The  fact  is  worthy  of  emphasis,  however,  that  a  factor  of  safety 
is  allowed  in  practically  all  other  structural  materials  such  as 
steel,  wood  and  concrete,  and  that  it  is  equally  desirable  in 
brick.    If  a  brick  will  pass  the  sodium-sulfate  test  herein  pre- 
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scribed  and  is  not  so  full  of  lime  pebbles  that  it  deserves  rejection 
by  visual  inspection,  we  may  be  reasonably  certain  that  it  will 
give  good  service  in  an  exterior  wall  exposed  to  repeated  freez- 
ings. We  therefore  commend  this  test  to  the  consideration  of 
the  Society. 

Conclusions. 

1.  It  is  recommended  that  the  specifications  for  the  testing 
of  building  bricks  be  amended  to  include  the  sodimn-sulfate  test 
or  the  ice-freezing  test,  or  both.  The  former  should  be  carried 
out  substantially  as  described  in  this  paper. 

2.  It  is  recommended  that  the  specifications  for  the  basis  of 
classification  of  building  bricks  be  based  principally  upon  the 
standing  of  the  bricks  in  the  absorption  and  sodimn-sulfate  test 
(four  treatments).  The  following  classification  of  building  bricks 
into  four  grades  is  suggested: 


Name  of  Grade. 

Absorption  Limits, 
percent 

Sodium-Sulfate  Test 

Mean  of           Individual 
5  Tests.           Maximum. 

(Four  Treatments). 

Vitrified  Brick... 

5  or  less.      ,             6 

Grading  A  only. 

Hard  Brick 

6-12 

15         • 

Grading  A  with  none  lower  than  B,  and  not  more  than 
two  of  that  grade  in  five  bricks. 

Medium  Brick... 

12-20 

24 

Grading  A  or  B  with  none  lower  than  C.  and  not  more 
than  two  of  that  grade  in  five. 

Soft  Brick 

Above  20 

NoUmit. 

Unable  to  stand  C  or  better. 

Any  sample  imable  to  meet  both  tests  falls  automatically 
to  that  grade  to  which  its  worse  report  consigns  it. 

■  If,  for  instance,  a  sample  lot  of  five  bricks  showing  8  per 
cent  absorption  is  graded  two  C  and  three  B  by  the  sodium- 
sulfate  test,  it  would  be  classified  as  "medium.'.'  If  a  sample 
lot  showed  14  per  cent  absorption  and  a  sulfate  test  report  of 
two  C  and  three  D,  it  would  rank  as  "soft."  If  the  lot  showed 
22  per  cent  average  absorption  and  still  passed  the  sulfate  test 
with  five  A,  it  would  remain  "soft"  on  accoimt  of  the  high 
absorption. 

3.  The  results  of  the  compression  or  modulus-of-rupture 
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tests  should  not  disqualify  a  brick  from  its  rating  as  determined 
imder  paragraph  2.  In  fact,  it  might  be  feasible  to  dispense 
with  the  mechanical  test  entirely. 

4.  Rejection  on  visual  inspection  on  accoimt  of  coarse 
pebbles  or  marked  irregularity  of  structure  may  be  applied  to 
bricks  of  the  three  better  grades.  Marked  iiJiomogeneity  in 
bricks  otherwise  graded  as  "soft"  shall  not  disqualify  for  use 
in  that  grade. 

The  author  desires  to  express  his  indebtedness  and  appre- 
ciation to  Mr.  Ellsworth  Ogden  for  the  very  satisfactory  execu- 
tion of  the  laborious  work  involved  in  this  series  of  tests. 
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REPORT  OF  COMMITTEE  C-4 

ON 

CLAY  AND   CEMENT  SEWER  PIPE. 

Since  the  last  annual  report  was  issued  ConMnittee  C-4 
has  held  two  meetings  at  which  were  considered  the  reports 
of  the  several  sub-committees. 

Additional  information  has  been  obtained  through  the 
performance  of  crushing,  hydrostatic  and  absorption  tests. 
Further  consideration  has  also  been  given  to  the  dimensions 
of  pipes  and  their  permissible  variations.  Additional  studies 
along  all  these  lines  are  being  carried  on  and  proposed  revisions  to 
the  present  tentative  specifications  will  be  considered  at  meetings 
to  be  held  during  the  approaching  annual  meeting  of  the  Society. 

The  committee  recommends  that  the  Tentative  Specifica- 
tions for  Clay  Sewer  Pipe  (C  13-18  T),  the  Tentative  Specifica- 
tions for  Cement-Concrete  Sewer  Pipe  (C  14-18  T)  and  the 
Twitative  Specifications  for  Required  Safe  Crushing  Strengths 
of  Sewer  Pipe  to  carry  Loads  from  Ditch  Filling  (C  15-17  T,)^ 
be  continued  as  tentative  for  another  year. 

The  committee  further  recommends  that  the  Tentative 
Recommended  Practice  for  Laying  Sewer  Pipe  (C  12-17  T)*  be 
submitted  to  the  Society  for  adoption  by  letter  ballot  as  "Recom- 
mended Practice." 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  22  members,  of  whom  13  have  voted 
aflBumatively,  6  negatively,  and  3  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  conMnittee, 

Rudolph  Hering, 

Chairman. 
A.  J.  Provost,  Jr., 
G.  T.  Hammond,  Vice^hairman. 

Secretary, 

iPneetdints,  Am.  Soc  Test.  Matt.,  Vol.  XVIII.  Part  I,  pp.  542  ff.  (1918). 
*  Ibid.,  p.  612. 
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ADDENDUM 

TO 

REPORT  OF  COMMITTEE  C-4. 


'  The  committee  recommends  the  following  revisions  in  the 
Tentative  Specifications  for  Cement-Concrete  Sewer  Pipe 
(C  14-18  T)/  which  were  approved  at  a  meeting  of  the  com- 
mittee held  during  the  annual  meeting  of  the  Society.  Since 
there  has  not  been  an  opportunity  to  refer  these  revisions  to  a 
letter  ballot  vote  of  the  committee,  it  is  recommended  that  they 
be  accepted  subject  to  a  favorable  vote  of  the  committee  by 
letter  ballot  subsequent  to  the  annual  meeting. 

Proposed  Revisions  in  Specifications  for  Cement-Concrete 

Sewer  Pipe. 

1.  Change  the  third  and  fourth  paragraphs  of  Section  16 
on  "Hydrostatic  Test"  to  read  as  follows: 

"Water  pressures,  as  measured  by  a  standardized  gage 
attached  to  the  delivery  pipe  close  to  the  specimen,  shall  be 
internally  applied  to  the  specimens  as  follows: 

5  lb.  per  sq.  in.  for  5  minutes; 
10  lb.  per  sq.  in.  for  10  minutes; 
15  lb.  per  sq.  in.  for  15  minutes; 

The  specimens  shall  show  no  leakage  under  these  pres- 
sures. Moisture  appearing  on  the  surface  of  the  pipe  in  the 
form  of  patches  or  beads,  adhering  to  the  surface,  shall  not 
be  considered  leakage." 

2.  In  Table  11  on  "Physical  Test  Requirements,"  insert  a 
value  of  8  per  cent  as  the  maximum  allowable  absorption. 

3.  Make  the  following  changes  in  Table  III  on  "Dimen- 


sions": 


(a)  Change  the  values  in  the  third  colmnn  to  agree 
with  those  in  the  third  colxmm  of  Table  III  of  the  Ten- 
tative Specifications  for  Clay  Sewer  Pipe  (C  13-18  T). 


1  Proctgdints,  Am.  Soc.  T«t.  MaU.,  Vol.  XVIII.  Part  I.  pp.  555-566  (1918). 

(306) 


Digitized  by 


Googl( 


On  Clay  and  Cement  Sewer  Pipe.  307 

(6)  Strike  out  the  fourth  column  of  the  table  entitled 
"Normal  Annular  Space." 

(c)  Strike  out  the  word  '^minimum"  from  the  heading 
of  the  seventh  column. 

(d)  Add  a  column  to  the  table  reading,  "The  thickness 
of  the  socket  i  in.  from  its  outer  end  shall  not  be  less  than 
three-quarters  of  the  thickness  of  the  barrel  of  the  pipe." 

(e)  Add  the  following  letters  to  the  seven  coliunns 
remaining  in  the  table  as  thus  revised,  beginning  with  the 
first  coliunn  at  the  left: 

A  L,  2?„  z,,  F,  r,  r„ 

and  add  a  sketch  showing  the  points  at  which  the  dimensions 
apply,  lettered  so  as  to  correspond  with  the  letters  in  the 
coliunn  headings  of  the  table. 

4.  In  Section  27,  change  the  first  sentence  to  read  as  follows 
by  the  omission  of  the  words  in  brackets  and  the  addition  of  the 
italicized  words: 

"Pipes  shall  be  fimiished  of  the  sizes,  internal  diameter, 
and  with  the  [minimum]  dimensions  given  in  [Table]  Tables 
in  and  ir* 

Respectfully  submitted  on  behalf  of  the  committee, 

Rudolph  Hering, 
Chairman. 


EDnoMAL  Note. 

The  Tentative  Recommended  Practice  for  Laying  Sewer 
Pipe  referred  to  in  this  report  was  approved  at  the  annual 
meeting  and  subsequently  adopted  by  letter  ballot  of  the  Society 
on  September  1,  1919,  and  appears  in  the  Supplementary 
Pamphlet  of  A.S.T.M.  Standards  Adopted  in  1919. 

The  proposed  revisions  in  the  Tentative  Specifications  for 
Cement-Concrete  Sewer  Pipe  included  in  the  addendum  to  the 
report  were  approved  by  a  subsequent  letter  ballot  vote  of  the 
committee.  The  specifications  have  accordingly  been  revised  as 
indicated  and  appear  in  their  revised  form  on  pages  556-568. 
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REPORT  OF  COMMITTEE  C-6 

ON 

DRAIN  TILE. 

Committee  C-6  completed  and  thoroughly  revised  the 
Standard  Specifications  for  Drain  Tile  in  1916.  Since  their 
adoption  in  that  year  these  specifications  have  been  distributed 
widely  and  seem  to  have  come  into  use  by  drainage  engineers 
extensively. 

Practically  no  criticisms  have  been  received  from  practicing 
engineers  as  yet. 

However,  the  committee  believed  that  further  study  and 
investigation  were  advisable  of  two  points  in  the  1916  specifi- 
cations as  follows: 

1.  The  chemical  requirements,  especially  as  regards  con- 
crete tile  and  with  reference  to  the  effect  of  alkali  soils  upon 
concrete  tile; 

2.  The  freezing  and  thawing  test,  because  of  the  newness 
of  the  methods  and  requirements  specified. 

The  United  States  Bureau  of  Standards  has  been  con- 
ducting extensive  investigations  on  the  first  of  these  questions 
and  Mr.  G.  M.  Williams,  of  the  Bureau  of  Standards,  has  been 
elected  to  membership  on  Committee  C-6  in  order  that  the 
data  obtained  in  the  investigation  of  the  Bureau  of  Standards 
might  be  made  available  more  effectively  by  Committee  C-6. 

The  Iowa  Engineering  Experiment  Station  has  been  con- 
ducting extensive  investigations  on  freezing  and  thawing  tests 
of  drain  tile,  especially  surface  clay  and  concrete  drain  tile, 
and  has  obtained  a  mass  of  data  which  are  yet  to  be  considered 
by  the  committee. 

In  February,  1919,  the  chairman  of  Committee  C-6  pre- 
pared historical  and  other  data  on  the  Standard  Specification 
for  Drain  Tile  as  called  for  by  the  Assistant  Secretary  of  the 
Society,  in  order  that  the  representatives  of  the  Society  might 
present  these  specifications  to  the  recently  organized  American 
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Engineering  Standards  Committee  for  consideration  for  possible 
adoption  as  one  of  the  American  Tentative  Standard  Specifi- 
cations. 

No  meeting  of  Committee  C-6  was  held  during  the  year, 
but  one  will  be  held  during  the  coming  annual  meeting. 

This  report  has  been  referred  to  letter  ballot  of  the  com- 
mittee, which  consists  of  15  members,  of  whom  12  have  voted 
aflSrmatively,  0  negatively,  and  3  have  refrained  from  voting. 

Respectfully  subnMtted  on  behalf  of  the  committee, 

Anson  Marston, 

Chairman. 
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.  REPORT  OF  COMMITTEE  C-7 
ON 
LIME. 

In  pursuance  of  instructions  from  the  Executive  Committee, 
Committee  C-7  was  completely  reorganized  and  held  its  first 
regular  meeting  in  Philadelphia,  September  13,  1918,  with  Mr. 
C.  L.  Warwick,  Acting  Secretary  of  the  Society,  present,  for  whose 
attendance,  interest  and  guidance  the  committee  here  records 
its  appreciation. 

The  reorganization  was  accomplished  by  the  adoption  of 
by-laws,  election  of  officers  and  the  appointment  of  sub-com- 
mittees, and  the  committee  now  consists  of  21  members  of  whom 
seven  are  recent  additions  to  the  membership  of  the  Society. 

Since  the  meeting  in  September  three  other  meetings  of  the 
committee  have  been  held,  two  in  Washington  and  one  in  Phila- 
delphia, the  average  attendance  being  thirteen  In  addition,  a 
number  of  meetings  of  the  various  sub-committees  have  been 
well  attended. 

Sub'CommiUees. — Sub-committees  are  energetically  at  work, 
their  activities  in  connection  with  the  various  uses  of  lime  being 
indicated  by  their  titles,  as  follows: 

I.  Coordiaation 
II.  Structural  Lime 
III.  Agricultural  Lime 
rV.  Chemical  Lime 
V.  Chemical  Analysis 
VI.  Plasticity 
VII.  Highway  Lime 

The  activities  of  these  sub-committees  make  up  the  principal 
subject  matter  of  this  report.  It  will  be  seen  that  some  of  the 
work  has  been  completed  and  has  resulted  in  certain  recommenda- 
tions on  the  part  of  the  main  committee. 

Structural  Lime. — The  Sub-Committee  on  Structural  Lime 
is  conducting  an  investigation  looking  toward  the  development 
of  a  standard  sand  for  laboratory  tests  of  lime;  the  development 
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of  standard  methods  for  the  measurement  of  sand-carrying 
capacity  and  yield  of  lime,  and  the  development  of  standards 
of  practice  for  slaking  differing  limes.  It  is  also  formulating 
lines  of  investigation  to  determine  the  general  practice,  charac- 
teristics, and  behavior  of  lime  in  the  mixing  and  aging  of  mortars 
and  plasters.  To  this  end  it  has  secured  the  Codes  and  Building 
Laws  of  all  principal  cities  of  this  coimtry,  some  of  those  overseas, 
alid  in  addition,  is  receiving  the  cooperation  of  the  U.  S.  Bureau 
of  Standards,  the  Lime  Association,  the  Operative  Plasterers 
and  Cement  Finishers  International  Assodation  of  the  United 
States  and  Canada,  and  other  organizations. 

The  committee  has  also  taken  steps  toward  cooperation 
with  Committee  C-11  on  Gypsum  on  questions  of  nomenclature, 
and  on  the  use  of  mixtiures  of  lime  and  gypsum  for  the  finishing 
coat  of  wall  plaster;  with  Conmiittee  C-1  on  Cement  on  the  use 
of  lime  in  cement  mortar,  and  with  Committee  C-9  on  Concrete 
and  Concrete  Aggregates  on  the  use  of  hydrated  lime  in  concrete. 

The  sub-committee  has  proposed  the  following  method  for 
the  determination  of  the  fineness  of  hydrated  lime,  which  the 
committee  has  adopted  by  the  following  letter  ballot  vote: 
aflirmative,  11;  negative,  1;  not  voting,  9;  and  reconunends 
that  it  replace  the  present  method  for  determining  fineness  in  the 
Tentative  Specifications  for  Masons'  Hydrated  Lime  (C  6-17  T)  } 

"Fineness  of  hydrated  lime  shall  be  determined  as 
follows: 

Place  100  g.  of  the  sample  as  received  on  a  standard 
30-mesh  sieve  having  openings  averaging  0.0198  in.  This 
sieve  shall  be  nested  above  a  standard  200-mesh  sieve 
having  openings  averaging  0.0029  in.  Wash  the  material 
by  means  of  a  stream  of  water  from  a  faucet.  A  small  piece 
of  rubber  tubing  attached  to  a  water  faucet  will  be  found 
convenient.  The  velocity  of  the  stream  of  water  can  be 
increased  by  pinching  the  tubing,  but  it  should  not  be 
sufficient  to  cause  any  danger  of  splashing  the  sample  over 
the  sides  of  the  sieve.  Continue  the  washing  until  the  water 
coming  through  the  sieve  is  clear.  Then  dry  the  residue 
upon  the  30-mesh  sieve  to  constant  weight  in  a  drying 
oven  whose  temperature  is  maintained  between  100  and 
120®  C.  in  an  atmosphere  free  from  carbon  dioxide.    Calcu- 

1  ProcMdints,  Am.  Soc.  Test.  Matt..  Vol.  XVIII.  Part  I.  p.  5«9  (1918). 
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*  late  the  weight  of  this  residue  as  percentage  of  the  original 
sample.  Then  wash  the  material  which  has  passed  the 
30-mesh  sieve  and  remained  on  the  200-mesh  sieve  through 
the  latter  as  described  above.  Treat  the  residue  on  this 
sieve  in  the  same  manner  as  described  above  for  the  30-mesh 
sieve  and  add  the  percentage  retained  to  the  percentage 
residue  on  the  30-mesh  sieve.  The  sum  of  these  two  shall 
be  reported  as  the  residue  on  the  200-mesh  sieve." 

While  the  committee  is  in  favor  of  continuing  the  limits  of 
fineness  as  expressed  in  the  present  Tentative  Specifications  for 
Masons'  Hydrated  Lime,  certain  changes  have  been  suggested  by 
members  of  the  committee  and  these  are  now  being  investigated. 

In  view  of  the  fact  that  the  durability  of  wall  plaster  depends 
largely  upon  the  methods  of  application,  as  well  as  upon  the 
properties  of  the  lime  and  its  correct  admixture  with  appropriate 
materials  composing  plaster,  this  sub-committee  is  working  upon 
specifications  for  interior  plastering  for  later  submission  to  the 
society. 

Agrictdtural  Lime — The  Sub-Committee  on  Agricultural 
Lime  has  decided  that  the  term  "agricultural  lime"  includes 
any  material  containing  either  the  radical  calcium  oxide  or  a 
mixture  of  calcium  and  magnesium  oxide  in  any  of  the  forms 
of  oxide,  hydrate  ojr  carbonate.  This  sub-committee  has  further 
decided  that  the  magnesium  o^de  is  at  least  equally  as  valuable 
as  calciiun  oxide  for  agricultural  purposes. 

In  cooperation  with  the  Lime  Association,  this  sub-conmiit- 
tee  is  now  investigating  the  fineness,  solubility,  purity,  distribu- 
tion', and  availability  of  pulverized  limestone. 

Chemical  Lime — ^The  Sub-Committee  on  Chemical  Lime 
has  learned  that  a  loss  approximating  $150,000,000  occurred  to 
the  citizens  of  the  United  States  during  the  war,  due  to  an 
inadequate  understanding  of  the  properties  and  qualities  of  the 
lime  used  as  a  chemical  reagent  in  manufactiuing  industries. 
Xhis,  has  impressed  upon  the  sub-committee  the  importance  of 
determining  the  qualities  and  characteristics  of  lime  which  will 
best  meet  the  needs  of  each  particular  industry.  The  sub- 
(jommittee  now  has  on  its  list  116  different  industries  which 
acfi  being  studied.  These  studies  will  be  conducted  as  far  as 
possible  through  cooperation  with  technical  societies  of  the 
industry  involved. 
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Chemical  Analysis. — ^Most  of  the  work  of  the  Sub-Committee 
on  Chemical  Analysis  has  been  completed.  Tentative  Methods 
for  Chemical  Analysis  of  Limestone,  Lime  and  Hydrated  Lime, 
appended  to  this  report,*  have  been  adopted  by  the  following 
letter  ballot  vote  of  the  conunittee:  affirmative,  9;  negative,  0; 
not  voting,  12;  and  the  committee  recommends  that  the 
methods  be  published  by  the  Society  as  tentative. 

A  few  minor  matters  such  as  methods  for  determining 
phosphorus,  manganese,  etc.,  are  now  being  developed. 

PlaslicUy, — ^The  Sub-Committee  on  Plasticity  has  proposed 
the  following  definition  of  "plasticity:" 

^^  Plasticity  is  that  property  of  a  material,  or  combina- 
tion of  materials,  by  virtue  of  which  it  deforms  continuously 
and  permanently  during  the  application  of  force." 

The  committee  has  adopted  this  definition  by  a  letter 
ballot  vote  of  12  affirmative,  2  negative,  and  7  not  voting,  and 
submits  it  to  the  Society  with  the  request  that  it  be  considered 
during  the  year  by  other  conunittees  of  the  Society  which  are 
concerned  with  this  property  of  materials. 

The  sub-committee  also  has  designed  an  instrument  for 
the  measurement  of  this  property.  This  instnunent  is  now  being 
used  by  the  U.  S.  Bureau  of  Standards.  A  program  for  field 
tests  will  supply  information  as  to  the  value  of  the  results 
obtained  with  this  instnunent. 

A  petrographic  study  is  also  being  made  to  obtain  further 
light  on  the  probable  causes  which  contribute  to  the  plasticity 
of  lime. 

Highway  Lime. — ^The  work  of  the  Sub-Conunittee  on  High- 
way Lime  W€is  inaugurated  by  an  inspection  of  the  hard  surfaced 
roads  in  which  hydrated  lime  was  used  in  the  State  of  Delaware. 
This  will  be  followed  by  an  active  program  to  develop  the  value 
of  lime  for  this  purpose. 

The  conunittee  has  adopted  the  following  resolution  which 
tsrie  pectfully  refers  to  the  Executive  Conunittee  of  the  Society: 

"That,  whereas,  sand  is  a  material  used  broadly  for 
construction  purposes,  and,  whereas,  nearly  all  of  the 
'Group  C  committees  of  the  Society  are  interested  in,  and 
have  to  deal  with  the  question  of  sand  as  an  admixture 


>  See  pp.  597-604.— Ed. 
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with  the  material  over  which  each  comimttee  has  jurisdic- 
tion, the  Executive  Committee  be  requested  to  instruct  all 
standing  committees  interested  in  sand  to  elect  sub-com- 
mittees on  this  material;  and  that  the  Executive  Committee 
be  requested  to  create  a  standing  Committee  on  Sand  to  be 
composed  of  one  delegate  from  each  of  the  above  mentioned 
sub-committees." 

The  committee  wishes  further  to  suggest  the  desirability 
of  the  adoption  by  the  Society  of  standard  testing  sieves 
promulgated  by  the  Biureau  of  Standards.  It  is  appreciated 
that  the  200-mesh  sieve  has  been  carefully  standardized  in  the 
Specifications  and  Tests  for  Portland  Cement  and  that  standards 
for  certain  meshes  have  also  been  adopted  by  the  Society  for 
use  in  road  material  work;^  and  the  committee  believes  that 
this  work  might  well  be  extended  to  cover  the  adoption  of 
standard  sieves  for  all  purposes. 

Committee  C-7  accepts  this  opportunity  to  extend  to  the 
Executive  Committee  its  appreciation  of  the  opportunity  afforded 
it  to  be  of  service  to  the  Society  and  to  the  producers  and  all 
users  of  lime  through  the  Executive  Committee's  decision  to 
reorganize  the  committee. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  21  members,  of  whom  18  have  voted 
aflBrmatively,  0  negatively,  and  3  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

D.  Knickerbacker  Boyd, 
Norman  G.  Hough,  Chairman. 

Secretary. 

Editorial  Note. 

The  proposed  revision  in  the  Tentative  Specifications  for 
Masons'  Hydrated  Lime  referred  to  in  this  report  was  approved 
and  the  specifications  in  their  revised  form  appear  on  pages 
571-574. 

The  proposed  Tentative  Methods  for  Chemical  Analysis  of 
Limestone,  Lime  and  Hydrated  Lime  referred  to  in  the  report, 
with  certain  minor  amendments  (see  Summary  of  the  Pro- 
ceedings, page  28)  were  accepted  for  publication  as  tentative 
and  appear,  on  pages  597-604. 

>  Sm  1918  Book  of  A.8.T.M.  SUiuUrdi.  p.  663. 
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REPORT  OF  COMMITTEE  C-8 

ON 

REFRACTORIES. 

Conunittee  C-8  has  held  three  general  meetings  during  the 
year.  The  following  recommendations  submitted  by  the 
respective  sub-conmiittees  have  all  been  approved  by  the  main 
committee  and  subnwtted  to  letter  ballot  vote.  The  results  of 
this  letter  ballot  are  given  in  connection  with  each  recommenda- 
tion involving  revisions,  or  the  adoption  of  new  tentative 
standards. 

Sub'CommiUee  I  on  Fusion  Test. — This  sub-conmiittee  has 
submitted  a  Test  for  Determination  of  Softening  Point  of  Fire- 
clay Brick  which  involves  grinding  the  brick  to  powder  and 
forming  it  into  cones,  of  the  same  size  and  shape  as  the  standard 
pyrometric  (Orton)  cones.  These  test  cones  are  heated  in  a 
gas-fired  furnace  together  with  the  standard  pyrometric  cones 
and  the  softening  point  is  determined  by  reference  to  the  defonna- 
tion  of  the  test  cone  and  the  standard  cone. 

The  committee  recommends  that  this  test,  which  is  appended 
to  this  report,'  be  accepted  as  a  tentative  st^indard.  The  result 
of  the  letter  ballot  vote  of  the  committee  on  this  recommendation 
is  as  follows:  aflBrmative,  38;  negative,  0;  not  voting,  4; 
total,  42. 

Sub-CommiUee  II  on  Analysis. — ^The  committee  recom- 
mends, in  pursuance  of  the  report  of  Sub-Conunittee  II,  that  the 
present  Tentative  Methods  for  Ultimate  Chemical  Analysis  of 
Refractory  Materials  (C  18-18  T)  be  continued  as  tentative. 

Sub-CommiUee  III  on  Industrial  Survey. — ^This  sub-com- 
mittee has  no  report  to  offer  at  this  time. 

Sub-Committee  IV  on  Thermal  Conductivity  and  Expansion. — 
This  sub-conmiittee  has  no  report  to  oflfer  at  this  time. 

Sub'CommitUe  V  on  Porosity  and  Pernument  Volume 
Change. — ^The  committee  recommends,  in  pursuance  of  the 
report  of  Sub-Conunittee  V,  that  the  present  Tentative  Test 

»  Sm  pp.  594-596.~Bo. 
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for  Determination  of  Porosity  and  Permanent  Volume  Changes 
in  Refractory  Materials  (C  20-18  T)  be  continued  as  tentative. 

Sub-CommiUee  VI  on  Load  Tests, — ^The  committee  recom- 
mends, in  pursuance  of  the  report  of  Sub-Committee  VI,  that 
the  present  Tentative  Test  for  Refractory  Materials  under  Load 
at  High  Temperatures  (C  16-18  T)  be  continued  as  tentative. 

Sub-Committee  VII  on  Spoiling  Action. — ^This  sub-com- 
mittee has  no  report  to  offer  at  this  time. 

Sub-Committee  VIII  on  Slagging  Action, — This  sub-com- 
mittee has  carefully  investigated  several  points  that  have  arisen 
in  connection  with  the  present  Tentative  Test  for  Slagging 
Action  of  Refractory  Materials  (C  17-17  T),^  and  has  recom- 
mended that  a  molded  ring  cemented  on  the  surface  of  the  brick 
be  used  instead  of  the  cored  hole  and  that  a  standard  synthetic 
slag  be  used  instead  of  one  of  the  several  slags  recommended. 
The  use  of  the  molded  ring  preserves  the  original  surface  of  the 
grick,  and  the  use  of  a  standard  slag  makes  the  test  of  more 
general  application.  Several  other  minor  changes  in  wording 
were  made. 

The  coDMnittee  accordingly  recommends  that  the  revised 
test,  which  is  appended  to  this  report,*  be  accepted  as-  tentative 
to  replace  the  present  test.  The  result  of  the  letter  ballot  vote 
of  the  committee  on  this  recommendation  is  as  follows:  aflSrma- 
tive,  28;  negative,  8;  not  voting,  6;  total,  42. 

Tentative  Definitions. — ^A  special  sub-committee  has  con- 
sidered the  question  of  defining  the  resistance  to  heat  and  the 
constancy  of  volume  of  day  refractories  for  the  purpose  of  clas- 
sification. Heretofore  there  has  been  a  very  loose  use  of  the 
terms  high  grade,  medium  grade,  high  duty,  medium  duty,  etc., 
as  adjectives  in  describing  the  relative  resistances  to  heat 
of  clay  refractories.  It  was  felt  that  a  considerable  advance 
would  be  made  if  some  standard  definitions  could  be  evolved  to 
give  these  terms  definite  meaning.  The  sub-committee  has 
chosen  as  its  criteria  the  change  in  volume  of  specimens  when 
subjected  to  elevated  temperature. 

Proposed  definitions  are  embodied  in  the  appended  Defiini- 
tions  of  Clay  Refractories,  which  the  committee  recommends 

t  Procudings,  Am.  Soc.  Test.  Mats..  Vol.  XVIII,  Part  I.  p.  578  (1918). 
>  See  pp.  586-589.— Ed. 
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be  accepted  as  tentative.  The  result  of  the  letter  ballot  vote 
of  the  committee  on  this  recommendation  is  as  follows:  affirma- 
tive, 35;  negative,  1;  not  voting,  6;  total,  42. 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  42  members,  of  whom  38  have 
voted  affirmatively,  none  negatively,  and  4  have  refrained  from 
voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

A.  V.  Bleininger, 
Chairman, 

W.  H.   FULWEILER, 

Secreiary, 


Editorial  Note. 

The  proposed  Tentative  Test  for  Determination  of  Soften- 
ing Point  of  Fire  Clay  Brick  and  the  Tentative  Definitions  for 
Clay  Refractories  referred  to  in  this  report  were  accepted  for 
publication  as  tentative  and  appear  on  pages  594-596  and  625- 
627. 

The  proposed  revised  Tentative  Test  for  Slagging  Action  of 
Refractory  Materials  referred  to  in  the  report,  with  certain 
amendments  (see  Summary  of  the  Proceedings,  page  27)  were 
accepted  for  publication  as  tentative  and  appear  on  pages  586- 
589. 
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REPORT  OF  COMMITTEE  C-9 

ON 

CONCRETE  AND  CONCRETE  AGGREGATES. 

One  formal  meeting  of  Committee  C-9  was  held  during  the 
past  year,  in  addition  to  an  informal  meeting  called  to  review 
the  status  of  the  work  and  to  discuss  the  best  procedure  for 
continuing  it  with  renewed  vigor. 

The  work  of  this  committee  has  been  greatly  hampered  by 
shortage  of  laboratory  assistants  and  by  the  inability  of  many 
of  the  members  to  devote  their  time  to  committee  matters 
because  of  activities  incident  to  the  war.  It  was  decided  early 
in  the  year  that  in  view  of  the  imsettled  conditions  the  various 
sub-committees  should  work  up  data  already  accumulated, 
and  to  a  considerable  extent  this  has  been  done.  Matters  have 
progressed  to  such  a  state  that  it  is  expected  during  the  coming 
year  to  reach  definite  conclusions  on  many  of  the  fimdamental 
principles  of  concrete  manufacture  and  to  present  the  results 
at  the  annual  meeting  in  1920. 

Progress  reports  have  been  submitted  by  most  of  the  sub- 
committees. Sub-Committee  II  on  Laboratory  Tests  for  Con- 
crete and  Laws  of  Mechanical  Mixtures,  Prof.  Duff  A.  Abrams, 
chairman,  is  endeavoring  to  determine  the  laws  of  the  size  and 
grading  and  other  properties  of  aggregates  on  the  strength  and 
properties  of  concrete,  and  to  show  how  these  laws  might  be 
applied  to  the  practical  phases  of  concrete  making. 

Sub-Committee  III  on  Sampling  and  Testing  of  Field  Con- 
crete presented  no  report.  Mr.  Wm.  M.  Kinney  has  resigned 
from  the  chairmanship  and  is  succeeded  by  Mr.  Russell  S. 
Greenman.  This  sub-conmiittee  has  already  presented  Suggested 
Methods  for  Making  and  Testing  Field  Samples  of  Concrete.* 
The  sub-committee  has  been  instructed  to  continue  its  investi- 
gations by  looking  into  the  suitabihty  of  waterproofed  paste- 
board cartons  for  use  as  molds  for  field-molded  specimens  of 
concrete. 


t  Proutdints,  Am.  Soc  Test.  Mats..  VoL  XVII.  Part  I,  p.  322  (1917). 
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Sub-Coriimittee  IV  on  Relative  Value  of  Various  Strength 
Tests,  A.  T.  Goldbeck,  chairman,  presented  a  progress  report 
giving  the  results  of  tests  made  at  Massachusetts  Institute  of 
Technology,  Ohio  State  University,  University  of  Texas,  Uni- 
versity of  Wisconsin,  Iowa  State  University,  Lewis  Institute  and 
the  Bureau  of  Public  Roads.  The  indications  furnished  by  these 
tests  are  that  tension,  compression  and  transverse  tests  of 
mortar  were  practically  equally  concordant  and  that  none  of 
the  mortar  tests  was  alone  sufficient  for  indicating  the  degree 
of  suitability  of  a  sand  for  use  in  concrete.  These  results  at 
the  present  time  are  to  be  regarded  as  merely  tentative. 

Sub-Committee  V  on  Impurities  Aflfecting  Fine  Aggregates, 
F.  W.  Kelley,  chairman,  has  been  severely  handicapped  by  fre- 
quent changes  in  personnel  engaged  on  the  chemical  researches 
of  this  committee  at  Lewis  Institute,  Chicago.  In  connection 
with  the  Color  Test  for  Impurities  of  Sand,^  attempts  have  been 
made  to  obtain  more  satisfactory  and  more  permanent  color 
standards  than  the  originally  recommended  tannic  acid  solutions. 
These  solutions  are  not  permanent  in  color  and  color  glass  or 
color  cards  have  been  suggested. 

An  elaborate  investigation  of  the  effect  of  organic  impurities 
on  the  strength  of  concrete  is  being  carried  out  at  Lewis  Institute, 
Chicago.  These  tests  include  mixtures  of  1 : 7,  1 :5,  1 :4, 1 :3  and 
1:2,  using  different  sizes  and  grading  of  aggregates.  The  tests 
will  extend  to  the  two-year  period.  Organic  impurities  in  the 
form  of  admixtures  will  be  added  to  these  mixes. 

In  addition  to  the  above  investigation,  a  large  mass  of 
information  is  being  accumulated  at  the  Lewis  Institute  on 
samples  of  sand  from  all  parts  of  the  United  States.  Parallel 
tests  on  these  samples  are  being  made  for  organic  impurities, 
mortar  strengths  and  other  properties. 

Accelerators  and  retarders  for  cement  are  likewise  being 
studied  and  will  be  useful  in  interpreting  the  results  of  other 
investigations  now  being  made  by  this  sub-committee. 

Sub-Conmiittee  VI  on  Methods  of  Tests  for  Voids,  Weights, 
Density,  Specific  Gravity  and  Consistency,  Cloyd  M.  Chapman, 
chairman,  has  investigated  nine  different  methods  for  deter- 
mining the  weight  per  cubic  foot  of  fine  aggregates  and  most  of 

>  ProcudingM,  Jim,  Soc  Test.  MaU..  VoL  XVII.  Part  I.  p.  327  (1917). 
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the  results  of  thes^  tests  have  been  tabulated  and  plotted. 
Definite  recommendations  regarding  a  method  for  making  a 
determination  of  the  weight  per  cubic  foot  of  fine  aggregates  are 
almost  ready  to  be  annoimced.  The  matter  of  the  proper  modi- 
fications of  the  Jackson  Specific  Gravity  Apparatus  to  take  care 
of  light  aggregates  which  fall  outside  the  present  scale  of  the 
instriunent,  is  also  being  considered  by  this  sub-comjnittee. 

The  work  of  Sub-Committee  VII  on  Available  Aggregates 
for  Concrete,  H.  S.  Mattimore,  chairman,  in  tabulating  the 
sources  of  aggregates  in  the  United  States  has  been  interrupted, 
but  will  be  continued  by  asking  the  cooperation  of  the  national 
associations  of  producers  of  concrete  materials.  New  materials 
for  use  as  concrete  aggregates,  such  as  iron-ore  tailings,  graphite 
tailings,  and  garnet  tailings,  are  being  investigated. 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  26  members,  all  of  whom  have 
voted  aflSrmatively. 

Respectfully  submitted  on  behalf  of  the  committee, 

Santord  E.  Thompson, 

Ckairman. 

A.  T.  GOLDBECK, 

Secretary. 
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APPENDIX 

TO 

REPORT  OP  COMMITTEE  0-9. 


ABRAMS-HARDER  FIELD  TEST  FOR  ORGANIC 
IMPURITIES  IN  SANDS.* 

The  important  characteristics  of  sand  for  use  in  concrete 
are  durability,  cleanness  and  grading.  In  the  following  discussion 
we  are  concerned  only  with  the  question  of  cleanness.  Experience 
in  concrete  construction  and  numerous  tests  have  shown  that 
the  appearance  of  a  sand  is  not  a  safe  criterion  for  determining 
its  suitability  for  use  in  concrete.  For  example,  a  sand  which 
appears  dirty  may  be  entirely  free  from  organic  impurities  and 
give  excellent  results,  provided  the  characteristics  of  diurability 
and  grading  are  satisfactory.  On  the  other  hand,  many  sands 
which  appear  to  be  clean  are'coated  with  organic  impurities  of  a 
natture  that  will  produce  a  very  inferior  concrete. 

Numerous  tests  have  been  used  for  determining  whether  or 
not  a  sand  possesses  the  requisite  cleanness  for  use  in  concrete. 
The  most  common  tests  which  have  been  used  for  this  purpose 
are  the  determination  of  silt,  and  the  loss  in  weight  resulting 
from  heating  the  sand  to  a  red  color  (ignition  test).  The  silt 
test  gives  a  measure  of  the  amount  of  fine  material — generally 
clay  or  loam — ^which  is  contained  in  the  sand,  but  furnishes  no 
information  as  to  the  probable  efifect  of  such  materials  on  the 
strength  and  durability  of  concrete  or  mortar  made  from  the 
sand.  Experimental  work  carried  out  in  the  Structural  Mate- 
rials Research  Laboratory,  Lewis  Institute,  Chicago,  by  Prof. 
Duff  A.  Abrams,  in  charge,  and  Dr.  Oscar  E.  Harder,  Chemist, 
has  shown  that  it  is  the  presence  of  organic  impurities  of  a 
humus  nature  that  is  responsible  for  the  effects  observed  from 


>  For  more  complete  discussion  of  this  test,  see  Report  of  Committee  C-9,  Prccesdingf, 
Am.  8oc.  Test.  Mats.,  VoL  XVII.  Part  I.  pp.  327-333  (1917). 
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using  sand  of  this  kind.  This  humus  material  usually  comes 
from  the  over-burden  of  soil  found  in  most  sand  pits;  it  may  find 
its  way  into  the  sand  in  other  ways.  It  has  been  pointed  out  by 
many  writers  that  the  detrimental  eCFect  of  silt  in  concrete  is  not 
proportional  to  the  quantity  of  sUt  in  the  sand.  The  explanation 
for  this  result  lies  in  the  fact  that  it  is  only  the  impurities  of  an 
organic  nature  that  have  a  decidedly  injurious  effect  in  retarding 
or  preventing  the  setting  and  hardening  of  the  cement;  conse- 
quently, a  considerable  proportion  of  clay  may  be  present 
without  producing  any  effect  other  than  a  reduction  in  the 
strength  which  may  be  expected  from  the  change  in  the  grading 
of  the  aggregate. 

Researches  carried  out  in  the  Structural  Research  Labora- 
tory with  the  cooperation  of  Committee  C-9  have  shown  that  a 
simple  colorimetric  test  may  be  used  for  detecting  the  presence 
of  organic  impurities  of  a  humus  nature  in  sands.  (It  is  seldom 
that  organic  impurities  other  than  of  a  humus  nature  are  found 
in  natural  sand.) 

Two  methods  of  testing  for  organic  impurities  have  been 
developed: 

1.  An  approximate  test  for  field  use. 

2.  A  more  exact  method  for  use  in  the  laboratory. 

The  laboratory  method  differs  from  the  field  method  prin- 
cipally in  that  comparison  is  made  with  a  definite  color  standard. 
Only  the  field  test  will  be  presented  here.* 

Method  for  Field  Test. 

The  field  test  consists  of  shaking  the  sand  thoroughly  in  a 
dilute  solution  of  sodium  hydroxide  (NaOH)  and  observing  the 
resultant  color  after  the  mixture  has  been  allowed  to  stand  for  a 
few  hours.  Fill  a  12-oz.  graduated  prescription  bottle  to  the 
4J-0Z.  mark  with  the  sand  to  be  tested.  Add  a  3-per-cent 
solution  of  sodium  hydroxide  until  the  volume  of  the  sand  and 
solution,  after  shaking,  amounts  to  7  oz.  Shake  thoroughly  and 
let  stand  for  24  hours.  Observe  the  color  of  the  clear  liquid 
above  the  sand.    A  good  idea  of  the  quality  of  the  sand  can  be 

1  For  a  discussion  of  the  laboratory  test,  see  "C6Iorimetric  Test  for  Organic  Impitritiea 
in  Sands,"  by  Duff  A.  Abrams  and  Oscar  B.  Harder,  Cvrcuior  No.  1.  Structural  Materials 
Research  Laboratory. 
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formed  earlier  than  24  hours,  although  this  period  is  believed 
to  give  best  results. 

If  the  solution  resulting  from  this  treatment  is  colorless,  or 
has  a  light  yellowish  color  (Plate  V,  Fig.  l),  the  sand  may  be 
considered  satisfactory  in  so  far  as  organic  impurities  are  con- 
cerned. On  the  other  hand,  if  a  dark  colored  solution  of  a  color 
deeper  than  that  indicated  by  Fig.  2  is  produced,  the  sand  should 
not  be  used  in  high-grade  concrete  such  as  that  required  in 
roads  and  pavements,  or  in  building  construction.  Sands  showing 
color  as  dark  as  that  in  Fig.  3  may  be  used  in  unimportant 
concrete  work.  Sands  showing  colors  darker  than  that  in  Fig.  3 
should  never  be  used  for  concrete.  Fig.  5  represents  the  color 
of  the  solution  obtained  with  an  imusually  dirty  ^and  or  from  a 
sample  of  soil  high  in  loam.  A  small  quantity  of  material  of  this 
kind  would  make  a  sand  unsuitable  for  use  in  concrete. 

Color  Values, — While  it  is  not  practicable  to  give  exact 
values  for  the  reduction  in  strength  corresponding  to  the  differ- 
ent colors  of  solution,  tl.e  tests  made  thus  far  show  this  relation 
to  be  about  as  follows: 

Rxduction  in 
Color  Coxprbssivb  Strsngth  of 

NuMBBR.  1  : 3  Mortar  at  7  ai«d  28  Days, 

PBR  CBNT. 

Fig.  1 None 

Fig.  2 10-    20 

Fig.  3 15-   30 

Fig.  4 25-    50 

Fig.  5 50-100 

Washing  dirty  sands  has  the  effect  of  greatly  reducing  the 
quantity  of  organic  impurities.  However,  even  after  washing, 
sands  should  be  examined  in  order  to  determine  whether  the 
organic  impurities  have  been  reduced  to  harmless  proportions. 

Apparatus. — ^The  following  list  includes  sufficient  apparatus 
for  making  five  field  tests  at  a  time: 

5  12-oz.  graduated  prescription  bottles; 

Stock  of  3-per-cent  solution  of  sodium  hydroxide 

(dissolve  1  oz.  of  sodium  hydroxide  in  enough 

water  to  make  32  oz.). 

This  material  can  be  purchased  at  most  drug  stores  at  a 
cost  of  about  $1.00. 
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Conclusions. — Experience  and  tests  have  shown  that  it  is 
the  presence  of  organic  impurities  of  a  humus  nature  that  is 
responsible'  for  most  defective  sands.  The  colorimetric  test 
furnishes  a  simple  and  inexpensive  method  of  detecting  the 
presence  of  such  impurities.  The  test  made  in  the  manner 
described  above  will  be  foimd  useful  for: 

1.  Prospecting  for  sand  supplies; 

2.  Checking  the  cleanness  of  sand  received  on  the  job; 

3.  Preliminary  examination  of  sands  in  the  laboratory. 

This  test  is  being  used  by  a  large  number  of  testing  labora- 
tories, engineers  and  contractors  in  passing  on  the  suitability 
of  sands  for  use  in  concrete.  In  certain  instances  the  test  has 
been  made  the  basis  of  specification  requirement  for  sand. 

Respectfully  submitted  on  behalf  of  the  committee, 

Sanpord  E.  Thompson, 
Chairman, 
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REPORT  OF  COMMITTEE  C-ll 

ON 

GYPSUM. 

Committee  C-ll  has  held  two  meetings  during  the  past 
current  year,  one  at  Atlantic  City,  N.  J.,  on  June  28,  1918,  and 
the  other  at  Chicago,  HI.,  on  Mardi  20, 1919. 

The  unusual  conditions  brought  about  by  the  govenmient's 
war  activities  has  made  it  impossible  to  carry  out  any  pre- 
arranged program  of  activities.  Many  committee  members 
were  engaged  upon  government  war  activities  making  it  impos- 
sible for  such  members  to  attend  meetings  »or  give  much  time 
to  sub-committee  work. 

For  the  reasons  stated,  it  was  not  until  the  fall  of  1918 
that  the  sub-committees  were  able  to  continue  work.  The 
substance  of  this  report  indicates  the  work  done  by  these  sub- 
committees as  follows: 

TenkUive  Specifications  far  Gypsum  and  Calcined  Gypsum. — 
These  two  specifications,  prepared  by  Sub-Committee  I  on 
Gypsmn  for  Various  Uses,  Mr.  F.  A.  Wilder,  chairman,  cover 
gypsum  for  use  as  fertilizer,  in  the  manufacture  of  Portland 
cement,  and  for  wall  plasters,  structural  products,  potteries,  etc. 

They  have  been  adopted  by  letter  ballot  vote  of  the  com- 
mittee as  follows:  Specifications  for  Gypsum:  afltanative,  17; 
negative,  0;  not  voting,  12;  Specifications  for  Calcined  Gypsum: 
affirmative,  16;  negative,  1;  not  voting,  12.  The  committee 
accordingly  recommends  that  they  be  published  as  tentative 
standards  of  the  Society. 

Tentative  Specifications  for  Gypsum  Plasters. — ^These  spedfi- 
cations  have  been  prepared  by  Sub-Committee  II  on  Gypsum 
Plasters,  Mr.  D.  L.  Haigh,  chairman.  They  are  divided  into 
six  parts,  under  thd  following  headings: 

Materials  and  standards. 
Base  or  backgrounds. 
Groimds. 
Application. 
General  precautions. 
Work  and  workmanship. 
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In  the  1915  report  of  the  committee,  in  which  the  program 
of  work  was  outlined,  the  committee  expressed  the  desirability 
and  necessity  of  prescribing  methods  of  application  and  erection 
as  a  part  of  specifications  for  gypsum.  Committee  C-11  then 
suggested  that  it  be  permitted  to  refer  this  question,  as  it  affects 
the  preparation  of  gypsum  specifications,  to  the  Executive 
Committee  of  the  Society  for  consideration. 

Accordingly,  Committee  C-11  submitted  to  the  Executive 
Committee  a  copy  of  the  specifications  for  Gypsum  Plasters, 
including  requirements  for  base  materials  and  application.  The 
Executive  Committee  at  that  time  advised  Committee  C-11  as 
follows: 

"It  was  the  sense  of  the  meeting  that  inasmuch  as  this 
matter  had  been  received  too  late  for  adequate  analysis 
or  for  prior  reference  to  authorities,  the  Secretary-Treasurer 
be  authorized  to  inform  the  committee  that  they  may  feel 
free  to  present  these  proposed  standard  specifications  at  the 
approaching  annual  meeting  of  the  Society,  with  the  under- 
standing that  further  steps  will  be  governed  by  the  discussion 
and  action  at  the  annual  meeting." 

Much  difficulty  has  been  experienced  in  the  use  of  gypsum 
for  wall  Slid  ceiling  plasters,  and  for  structural  products  auid  pur- 
poses because  of  improper  mixing  and  application  on  the  work. 
Gypsum  differs  from  most  of  the  structural  materials  which  have 
been  given  consideration  by  the  Society,  in  that  it  is  very  mate- 
rially affected,  and  may  entirely  fail  to  perform  its  functions,  if 
it  is  not  prepared  and  applied  in  a  correctly  specified  manner. 
For  example,  the  alum  used  in  certain  cities  in  clarifying  water 
may  cause  a  gypsiun  plaster  to  be  quick-setting  and  unfit  for 
service  unless  properly  prepared.  Slight  impurities  contained  in 
certain  sands  will  delay  or  prevent  the  hardening  of  gypsiun 
plasters  or  gypsum  for  any  purpose,  or  will  cause  the  gypsum  to 
become  very  quick-setting.  Improper  spacing  or  application  of 
wood  lath,  plaster  board,  and  similar  plastering  base  materials 
may  cause  the  failure  of  the  plaster. 

Therefore,  the  committee  is  still  of  the  opinion  that  the 
several  sections  included  in  these  specifications  referring  to  con- 
stituent materials,  base  and  backgrounds,  methods  of  application 
and  workmanship  should  be  included  with  the  specifications. 
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The  Tentative  Specifications  for  Gypsum  Plasters  have  been 
adopted  by  the  following  letter  ballot  vote  of  the  committee: 
afl&rmative,  13;  negative,  2;  not  voting,  14.  The  committee 
accordingly  recommends  that  they  be  published  among  the 
tentative  standards  of  the  Society.^ 

Tentative  Report  on  Design  oj  Reinforced  Gypsum  Beams. — 
This  report  has  been  prepared  by  Sub-Committee  III  on  Struc- 
tural Gypsxmi  Products,  Mr.  W.  A.  Slater,  chairman,  and 
covers  the  essentials  necessary  to  the  use  of  reinforced  gypsum 
in  structural  design  as  follows: 

General  assumptions. 

Notations  adopted. 

Equations  for  the  computations  of  reinforced  simple 

beams  of  rectangular  and  "T"  sections. 
Working  stresses  and  constants. 

For  the  reasons  previously  stated,  when  referring  to  the 
nature  of  specifications  suggested  by  Sub-Committee  II,  it  is 
evident  that  specifications  for  strength  of  gypsum  used  for 
structural  purposes,  without  reference  as  to  how  the  gypsum 
is  to  be  used,  could  not  be  of  any  appreciable  value.  Reinforced 
gypsum  has  peculiarities  which  makes  necessary  special  con- 
siderations for  design. 

Chairman  Slater  in  a  letter  accompanying  his  report  includes 
the  following: 

"Since  there  is  no  other  committee  of  which  I  know 
within  whose  province  would  fall  the  making  of  such  recom- 
mendations, and  for  the  reasons  stated,  I  believe  that 
Conunittee  C-U  is  justified  in  asking  that  this  matter  be 
considered  as  falling  in  the  class  of  exceptions  recognized 
by  the  Executive  Committee  in  statement  issued  by  them 
and  published  in  the  Regulations  Governing  Standing  Com- 
mittees, Section  14;  which  in  part  reads  as  follows: 

"*If,  however,  it  should  appear  to  a  given  committee  that  the 
consideration  of  such  matters  (matters  of  engineering  design  and  con- 
struction) is,  for  special  reasons,  indispensable  in  specifications  designed 
to  cover  the  customary  relations  between  the  producers  and  consumers 
of  a  given  product,  then  reference  to  such  matter  in  proposed  specifica- 
tions for  that  product  shall  be  permitted  within  the  scope  necessary  for 
the  particular  purpose  above  stated.' " 


>  Sea  Editorial  Note  on  p.  329. 
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This  report  on  design  of  reinforced  gypsum  beams  has  been 
adopted  by  letter  ballot  vote  of  the  committee  as  follow?: 
afl5rmative,  11;  negative,  4;  not  voting,  14.  The  committee 
accordingly  recommends  that  the  report  be  published  in  the 
Proceedings. 

Tentative  Methods  for  Tests  of  Gypsum  and  Gypsum  Products. 
— ^These  methods  have  been  prepared  by  Sub-Committee  IV  on 
Testing  Methods,  Mr.  W.  E.  Emley,  chairman,  and  contain 
suggested  methods  for  the  determination  of  the  following: 

Determination  of  free  water. 

Fineness. 

Chemical  analysis. 

Microscopic  examination. 

Precautions  for  physical  tests. 

Consistency. 

Water  carrying  capacity. 

Dry  bulk. 

Wet  bxilk  (method  to  be  determined). 

Time  of  set  (method  to  be  determined). 

Tensile  strength. 

Sand  carrying  capacity  (method  to  be  determined). 

These  methods  have  been  adopted  by  letter  ballot  vote  of  the 
committee  as  follows:  aflarmative,  13;  negative,  1;  not  voting, 
15.  The  coihmittee  accordingly  recommends  that  they  be 
published  among  the  tentative  standards  of  the  Society. 

Tentative  Definitions  of  Terms  Used  in  the  Gypsum  Industry, — 
Owing  to  conditions  brought  about  by  war  necessities,  and  also 
by  reason  of  the  resignation  of  Mr.  S.  G.  Webb,  chairman  of 
this  sub-committee,  nothing  has  been  done  in  addition  to  the 
work  commenced  by  Mr.  Webb  and  published  as  a  tentative 
standard  in  Volume  XVIII,  Part  I,  of  the  Proceedings,  page 
592  (1918). 

The  functions  and  uses  of  gypsimi  are  more  or  less  similar 
to  those  of  several  other  materials,  and  many  of  these  similar 
materials  and  others  are  used  in  gypsum  products.  In  preparing 
reconmiended  nomenclature  for  terms  used,  it  will  be  necessary 
to  correlate  the  nomenclatiure  which  has  been  adopted  by  other 
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committees.  This  has  been  done  so  iur  as  possible  and  where  con- 
sistent with  the  basis  of  argument  adopted  by  Sub-Committee  V. 

At  the  meeting  of  Committee  C-11  held  on  March  20,  1919, 
Mr.  A.  H.  Apted  was  elected  chairman  of  Sub-Committee  V. 

It  is  expected  that  dming  the  coming  year  many  additional 
definitions  will  be  supplied  and  that  a ''  nomenclature  **  of  gypsum 
products  and  uses  will  be  more  nearly  complete  than  at  present. 
Active  work  and  cooperation  will  be  carried  on  with  the  following 
committees  in  order  to  prevent  conflict  of  terms  used: 

Committee  C-  1  on  Cement. 

"  C-  2  on  Reinforced  Concrete. 

"         C-  4  on  Clay  and  Cement  Sewer  Kpc^ 

"         C-  5  on  Fireproofing. 

"         C-  6  on  Drain  Tile. 

"         C-  7  on  Lime. 

"  C-  9  on  Concrete  and  Concrete  Aggr^ates. 

"         C-10  on  Hollow  Building  Tile. 

"         D-  1  on  Preservative  Coatings  for  Structural 

Materials. 
''         D-  4  on  Road  Materials. 

This  report  has  been  subnutted  to  letter  ballot  of  the 
committee,  which  consists  of  29  members,  of  whom  18  have 
voted  affirmatively,  1  negatively,  and  10  have  refrained  from 
voting.* 

Respectfully  submitted  on  behalf  of  the  committee, 

R.J,Wio, 

ChairnKm. 
V.  G.  Marani, 

Secretary. 

Editorial  Note. 

The  proposed  Tentative  Specifications  for  Gypsum  and  for 
Calcined  Gypsum,  and  the  proposed  Tentative  Methods  for 
Tests  of  Gypsum  and  Gypsiun  Products,  referred  to  in  this 
report,  were  accepted  for  publication  as  tentative  and  appear  on 
pages  575-580  and  613-624. 

iThe  oommittae  hat  31  members,  but  two  members  oould  not  vote.    Member  A  P. 
liU&s  died  ia  the  lenrioe  of  his  ooontry  in  France,  and  Member  L.  I.  Neala  served  at  the  front. 
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The  proposed  Tentative  Specifications  for  Gypsum  Plasters 
referred  to  in  the  report  were  not  accepted  for  publication  as 
tentative  as  recommended  by  the  committee,  but  were  ordered 
printed  in  the  Proceedings  as  a  part  of  the  report  of  the  com- 
mittee, under  the  title  "Tentative  Report  on  Gypsum  Plasters"; 
and  the  Executive  Committee  of  the  Society  was  requested  to 
decide  the  question  of  including  in  specifications  for  materials 
requirements  covering  such  matters  as  application  and  work- 
manship, and  recommended  practice  in*  general. 

The  Tentative  Report  on  Design  of  Reinforced  Gypsum 
Beams  was  accepted  for  publication  in  the  Proceedings. 
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APPENDIX  I. 


TENTATIVE  REPORT 

ON 
GYPSUM  PLASTERS. 

This  report  treats  with  the  subject  of  Gypsum  Plasters 
imder  the  following  headings: 

(A)  Materials  and  Standards; 

(B)  Base  or  Backgrounds; 

(C)  Grounds; 

(D)  Application; 

(E)  General  Precautions. 

The  committee  solicits  criticisms  of  the  report,  which  should 
be  directed,  preferably  before  January  1,  1920,  to  the  Secretary  . 
of  Committee  C-11,  Mr.  V.  G.  Marani,  HI  W.  Monroe  Street, 
Chicago,  HI. 

A.    MATERIALS  AND  STANDARDS. 

1.  (a)  All  materials  mentioned  shall  comply  with  the  spedfi-  Tettfac. 
cations  contained  herein. 

(6)  The  tests  for  the  various  chemical  and  physical  proper- 
ties of  the  materials  herein  provided  for  shall  be  performed  in 
accordance  with  the  Tentative  Methods  for  Tests  of  Gypsum 
and  Gypsum  Products  (Serial  Designation:  C  26-19  T)  of  the 
American  Society  for  Testing  Materials. 

I.    READY-MIXED  GYPSUM  PLASTER. 

2.  Ready-mixed  gypsimi  plaster  is  a  plastering  material 
in  which  the  predominating  cementitious  material  is  calcined 

Editorial  Notb. — This  report  was  originally  x>roposed  as  Tentative  Specifications  for 
Gypsum  Plasterst  but  on  vote  of  the  annual  meeting  in  June,  1919,  it  was  accepted  simply  as 
a  report  on  the  subject;  and  the  Executive  Committee  of  the  Society  was  requested  to  dedde 
the  question  of  including  in  specifications  for  materials  requirements  covering  much  nutttert  M 
application  and  workmanship*  and  recommended  practice  in  genenU. 

(331) 
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gypsum,  and  which  is  mixed  at  the  mill  with  all  the  constituent 
parts  in  their  proper  proportion.  It  requires  only  the  addition 
of  water  to  make  it  ready  for  use. 

3.  (a)  Scratch  or  First  Coat, — Ready-mixed  gypsum  plaster 
shall  contain  not  more  than  two-thirds  by  weight  of  sand.  The 
remainder  shall  contain  not  less  than  75  per  cent  of  its  weight  of 
calcined  gypsum.  The  other  25  per  cent  of  this  remainder  may 
be  hydrated  lime,  groimd  clay,  retarder  or  fiber,  but  not  Portland 
or  other  hydrauHc  cement. 

(J)  Brovming  or  Second  Coat. — ^Not  more  than  75  per  cent 
by  weight  of  the  ready-mixed  gypsum  plaster  shall  be  sand.  The 
remainder  shall  contain  not  less  than  75  per  cent  by  weight  of 
calcined  gypsiun.  The  other  25  per  cent  of  this  remainder  may 
be  hydrated  lime,  groimd  clay,  retarder  or  fiber,  but  not  Portland 
or  other  hydrauUc  cement. 

4.  (a)  Scratch  or  First  Coat. — ^This  plaster  shall  set  in  not 
less  than  1 J  nor  more  than  5  hours. 

(6)  Browning  or  Second  Coat. — This  plaster  shall  set  in  not 
less  than  2  nor  more  than  6  hours. 

5.  (a)  Scratch  or  First  Coat. — Briquettes  made  of  this 
plaster  shall  have  a  tensile  strength  of  not  less  than  50  lb.  per 
sq.  in. 

(b)  Browning  or  Second  Coat. — Briquettes  made  of  this 
plaster  shall  have  a  tensile  strength  of  not  less  than  40  lb.  per 
sq.  in. 

6.  The  plaster  shall  be  shipped  in  packages  and  shall  be 
dry  and  free  from  lumps.  Each  package  shall  be  plainly  labeled 
with  the  net  weight,  and  the  name  of  the  brand  and  of  the 
manufacturer. 

7.  The  plaster  may  be  rejected  within  30  days  of  receipt  of 
the  shipment  by  the  consignee  if  it  fails  to  meet  any  of  the 
foregoing  requirements. 


Definition* 


Covpoiitlosi* 


II.    NEAT  GYPSUM  PLASTER. 

8.  Neat  gypsimi  plaster  is  a  plastering  material  in  which 
not  less  than  85  per  cent  of  the  cementitious  material  is  calcined 
gypsum,  mixed  at  the  mill  with  other  materials  in  their  proper 
proportion. 

9.  Neat  gypsum  plaster  shall  contain  not  less  than  85  per 
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cent  by  weight  of  calcined  gypsum.  The  remainder  shall  be 
hydrated  lime,  ground  clay,  asbestos,  retarder  or  fiber.  It  shall 
contain  no  Portland  or  other  hydraulic  cement. 

10.  Briquettes  made  of  neat  gypsum  plaster  shall  have  a  TeatQe  streofth. 
tensile  strength  of  not  less  than  100  lb.  per  sq.  in. 

11.  The  plaster  shall  be  shipped  in  packages  and  shall  be  Paddnf  and 
dry  and  free  from  lumps.    Each  package  shall  be  plainly  labeled  **"**"*«• 
with  the  net  weight,  and  the  name  of  the  brand  and  of  the 
manufacturer. 

12.  The  plaster  may  be  rejected  within  30  days  of  receipt  impectioii  tnd 
of  the  shipment  by  the  consignee  if  it  fails  to  meet  any  of  the  ^•^•****^ 
foregoing  requirements. 

III.    GYPSUM  WOOD-FIBER  PLASTER. 

13.  Gypsimi  wood-fiber  plaster  is  a  gypsum  plaster  in  which  Deflnitioa. 
fiber  is  used  as  the  aggregate. 

14.  Gj^sum  wood-fiber  plaster  shall  contain  not  less  than  Compoiltion. 
80  per  cent  by  weight  of  calcined  gypsum  and  not  less  than  1 

per  cent  of  wood  fiber  made  from  a  non-staining  wood.  The 
remainder  shall  be  composed  of  hydrated  lime,  groimd  clay, 
asbestos,  sand  or  retarded.  It  shall  contain  no  Portland  or  other 
hydraulic  cement. 

15.  Gypsum  wood-fiber  plaster  shall  set  in  not  less  than  l|  nme  of  Sotting, 
nor  more  than  6  hoiu^. 

16.  Briquettes  made  of  gypsum  wood-fiber  plaster  shall  Teiudie  strength, 
have  a  tensile  strength  of  not  less  than  100  lb.  per  sq.  in. 

17.  The  plaster  shall  be  shipped  in  packages  and  shall  be  Packing  and 
dry  and  free  from  lumps.    Each  package  shall  be  plainly  labeled  **"*****• 
with  the  net  weight,  and  the  name  of  the  brand  and  of  the 
manufacturer. 

18.  The  plaster  may  be  rejected  within  30  days  of  receipt  inapectionand 
of  the  shipment  by  the  consignee  if  it  fails  to  meet  any  of  the  ^•i****®^ 
foregoing  requirements. 

IV.    CALCINED  GYPSUM  FOR  WHITE  OR  GRAY  FINISHING 

COAT. 

19.  (a)  Calcined  gypsum  is  the  product,  made  by  mechan-  Dainition. 
ical  process,  resulting  from  the  partial  (incomplete)  or  complete 
dehydration  of  gypsum  by  means  of  heat. 
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(b)  These  specifications  cover  two  grades  of  calcined  gypsum, 
"White"  and  "Gray." 

20r  Caldned  gypsum  for  white  or  gray  finishing  coat  shall 
all  pass  through  a  14-mesh  sieve,  and  not  less  than  60  per  cent 
shall  pass  through  a  lOO-mesh  sieve. 

21.  Calcined  gypsum  for  white  or  gray  finishing  coat  shall 
set  in  not  less  than  20  minutes  nor  more  than  3  hours. 

22.  Briquettes  made  of  calcined  gypsum  for  white  or  gray 
finishing  coat  shall  have  a  tensile  strength  of  not  less  than  200  lb. 
per  sq.  in. 

23.  Specifications  for  color  to  be  determined  by  the  Committee  when 
the  information  is  available. 

24.  The  plaster  shall  be  shipped  in  packages  and  shall  be 
dry  and  free  from  lumps.  Each  package  shall  be  plainly  labeled 
with  the  net  weight  and  the  name  of  the  brand  and  of  the  manu- 
facturer. 

25.  The  plaster  may  be  rejected  within  30  days  of  receipt 
of  the  shipment  by  the  consignee  if  it  fails  to  meet  any  of  the 
foregoing  requirements. 


v.    MOULDING  PLASTER. 

ReaiiiromeAti.  26.  The  requirements  for  molding  plaster  shall  be  as  given 

in  Specification  IV  for  Calcined  Gypsum  for  White  or  Gray 
Finishing  Coat,  Sections  19  to  25,  with  the  following  exception: 

Tim«  of  Setdng.  27.  Molding  plaster  shall  set  in  not  less  than  10  nor  more 

than  40  minutes. 

VI.    CASTING  PLASTER. 

Reqnirementi.  28.  The  requirements  for  casting  plaster  shall  be  as  given  in 

Specification  IV  for  Calcined  Gypsimi  for  White  or  Gray  Fin- 
ishing Coat,  Sections  19  to  25. 


Trowtlor 
Smootli  Finish. 


VII.    FINISH  COATS. 

29.  Material  for  trowel  or  smooth  finish  shall  be  composed 
of  lime  putty  (Specification  XI)  and  calcined  gypsum,  white 
or  gray  (Specification  IV).  The  proportion  of  calcined  gypsum 
and  lime  putty  shall  be  varied  according  to  the  season  of  the 
year  and  the  only  practical  method  is  to  permit  the  experienced 
mechanic  to  use  his  judgment  as  to  the  proportion  of  each. 
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according  to  the  time  of  the  year  when  the  material  is  being 
applied,  to  make  a  proper  finish.  As  a  guide  to  the  mechanic, 
75  per  cent  by  volimie  of  lime  putty  and  25  per  cent  by  volume 
of  calcined  gypsum  is  recommended. 

30.  Material  for  sand  float  or  rough  finish  shall  be  composed  Swid  noat  or 
of  lime  putty  and  calcined  gypsum  in  the  following  proportions:     ^^ 
Lime  putty  1  part  by  volume,  sand  3  parts  by  volume;   these 

two  materials  are  thoroughly  mixed;  before  applying,  mix  1 
part  by  volume  of  calcined  gypsum  with  not  more  than  9  parts 
of  this  mixture. 

VIII.    SAND. 

31.  Sand  for  all  plastering  purposes  shall  be  free  from  salt  Sand, 
or  alkali,  and  shall  not  contain  more  than  8  per  cent  by  weight 

of  loam  or  clay.  It  shall,  when  dry,  pass  through  an  8-mesh 
sieve  and  not  less  than  90  per  cent  by  weight  shall  be  retained 
on  a  48-mesh  sieve. 

IX.  HAIR. 

32.  The  hair  shall  be  selected,  long,  clean  cattle  or  goat  Hair. 
hair,  washed  and  pickered. 

X.  FIBER. 

33.  The  fiber  shall  be  clean,  of  good  strength,  and  about  Fiber. 
2  in.  in  length. 

XI.  LIME. 

34.  Hydrated  or  quicklime  shall  comply  with  the  Standard  Um«. 
Specifications  for  Hydrated  Lime  (Serial  Designation:  C  6-15) 

or  for  Quicklime  (Serial  Designation:  C  5-15)  of  the  American 
Society  for  Testing  Materials. 

(a)  If  hydrated  lime  is  used,  it  shall  be  mixed  with  water 
at  least  24  hours  before  using. 

(6)  If  quicklime  is  used,  it  shall  be  thoroughly  slaked  and 
screened  and  shall  be  allowed  to  stand  three  weeks  before  using. 

XII.    WATER. 

35.  Water  shall  be  fresh,  pure  and  clean.  Watar. 

Note. — Trouble  may  occur  from  the  presence  of  any  excessive  amount  of 
mineral  or  vegetable  substances. 
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B.    BASE  OR  BACKGROUNDS. 


XIII.    WOOD  LATH. 


Wood  LatiL  36.  Studs,  joists  and  furring  shall  be  spaced  not  less  than 

16  in.  on  centers,  and  shall  be  of  such  dimensions  as  to  make  walls 
and  ceilings  rigid.  All  wood  lath  shall  be  sound,  of  imiform 
thickness,  free  from  knots,  sap  or  bark,  and  not  over  if  in.  wide. 
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XIV.    INTERIOR,  WIRE  OR  METAL  LATH  AND  PURRING. 

37.. All  lath  and  furring  of  wire,  or  sheet  metal  expanded 
shall  be  painted  or  covered  with  protection  pigment,  or  shall  be 
galvanized. 

38.  For  ceilings  the  supports  shall  be  spaced  not  to  exceed 
16  in.  on  centers.  The  metal  lath  shall  be  made  from  a  sheet  or 
wire  of  not  less  than  No.  28  gage  and  shall  weigh  not  less  than 
3.4  lb.  per  sq.  yd.  For  wide  walls,  furring,  and  similar  vertical 
lathing  the  supports  shall  be  spaced  not  to  exceed  16  in.  center  to 
center  and  the  metal  lath  shall  be  made  from  a  sheet  or  wire  of  not 
less  than  No.  28  gage  and  shall  weigh  not  less  than  2.5  lb.  per 
sq.  yd. 

Where  greater  spacing  of  supports  is  necessary  special 
types  of  ribbed  lath,  or  special  supporting  construction,  shall  be 
provided. 

XV.    GYPSUM  PLASTER  BOARD. 

39.  Gypsum  plaster  boards  are  used  as  a  sheet  lath  or  base 
for  gypsum  plaster  on  walls,  ceilings  and  partitions  on  the 
interior  of  buildings. 

40.  Gypsum  plaster  board  shall  consist  of  sheets  or  slabs 
composed  of  one  or  more  layers  of  hydrated  gypsum  plaster, 
with  or  without  fiber,  reinforced  on  the  surface  with  chip  board, 
or  felt. 

41.  The  thickness  of  plaster  boards  shall  average  not  less 
than  the  following: 

(a)  f  in.  thick  with  permissible  local  variations  of  ^  in. 
plus  or  minus,  and  the  thickness  at  any  point  in  the  board  shall 
not  be  less  than  }  in.; 

(b)  A  i^-  thick  with  permissible  local  variations  of  ^  in. 
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plus  or  minus,  and  the  thickness  at  any  point  in  the  board  shall 
not  be  less  than  -^  in. ; 

(c)  J  in.  thick  with  permissible  local  variations  of  ^  in.  plus 
or  minus,  and  the  thickness  at  any  point  in  the  board  shall  not 
be  less  than  -^  in. 

42.  (a)  The  width  shall  be  32  in.  with  a  permissible  varia-  DimeiiBioiif. 
tion  of  }  in.  less  than  the  dimension  specified,  and  the  length 

shall  be  24,  36,  or  48  in.  with  a  permissible  variation  of  |  in. 
plus  or  minus. 

(b)  Unless  otherwise  specifically  stated  in  the  order,  plaster 
boards  of  the  widths  specified  and  in  lengths  of  18  and  30  in. 
may  be  included  in  amoimt  not  exceeding  5  per  cent  of  any  single 
car  load. 

43.  The  weight  per  thousand  square  feet  of  plaster  board  Weight 
shall  conform  to  the  following: 

(a)  For  i  in.  thick,  not  less  than  1500  nor  more  than  2000 
lb.; 

(fi)  For  A  ^-  thick,  not  less  than  1250  nor  more  than  1600 
lb.; 

(c)  For  }  in.  thick,  not  less  than  1200  nor  more  than  1500  lb. 

44.  (a)  Strength  test  samples  shall  be   12  in.  wide  and  streagih. 
approximately  18  in.  long,  and  when  tested  shall  be  supported 

on  parallel  knife  edge  bearings  spaced  16  in.  and  loaded  through 
a  similar  bearing  midway  between  the  supports. 

(6)  When  tested  as  described,  samples  taken  from  the 
plaster  boards  shall  carry  not  less  than  the  following  loads  : 

Load,  Lb. 
Stress  stress 

TmcxNBas,  m.  Across  Fiber  of  Psrallel  with  Fiber 

Surfacing.  of  Surfacing. 

1 40  20 

A •  • 

i 

The  minimum  acceptable  strength  shall  be  not  less  than  5  lb. 
below  the  averages  given. 

(c)  Samples  tested  shall  fail  by  rupture  of  the  surfacing  and 
core  and  not  by  the  breaking  of  the  bond  between  the  surfacing 
and  the  core. 

*To  be  determined  by  the  Committee  when  the  information  is  available. 
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Cores.  45.  The  cores  shall  consist  of  the  hydrated  calcined  gypsum 

plaster  to  which  may  be  added  not  to  exceed  15  per  cent  by  weight 
of  sawdust  or  other  vegetable  fiber  intimately  mixed.  Cores 
shall  be  of  sufficient  thickness  throughout  to  make  the  finished 
plaster  boards  conform  to  the  specifications  as  to  thickness  of  the 
finished  product. 

46.  The  surfacing  material  shall  be  composed  of  plain  chip 
board,  felt  or  other  stock  of  the  same  character,  which  shall  be 
securely  bonded  to  the  core  and  shall  completely  cover  the  larger 
surfaces,  with  a  permissible  variation  of  J  in.  at  the  edges  along 
the  shorter  dimension. 

47.  The  surfaces  shall  be  such  that  they  will  readily  receive 
and  retain  gypsmn  plaster.  The  edges  and  ends  shall  be  reason- 
ably straight  and  solid.  The  corners  shall  be  square  with  a 
permissible  variation  of  i  in.  in  the  full  width  of  the  boards. 
The  boards  shall  be  free  from  cracks  and  imperfections  that  will 
render  such  boards  unfii  for  use. 

Note, — Plaster  boards  will  be  considered  acceptable  that  have  their 
comers  blurred  or  broken  provided  that  the  broken  portion  is  not  more  than 
1}  in.  in  length. 

48.  Gypsum  plaster  boards  shall  be  shipped  so  as  to  be 
kept  dry  and  free  from  injury.  Each  board  shall  be  plainly 
labeled  with  the  name  of  the  brand  and  of  the  manufacturer. 

49.  Gypsum  plaster  boards  shall  conform  to  the  foregoing 
requirements  and  shall  be  tested  as  pro\  ided  for  in  Section  44 
when  determining  their  strength.  Plaster  boards  may  be 
rejected  upon  failure  to  conform  to  any  of  the  foregoing  require- 
ments. 

XVI.    GYPSUM  WALL  BOARD. 

Definition.  50.  Gypsum  wall  boards  are  used  without  plaster  coatings, 

as  a  finish  on  walls,  ceilings  and  partitions  on  the  interior  of 
buildings. 

Composition.  51.  Gypsum  Wall  board  shall  consist  of  sheets  or  slabs 

composed  of  a  layer  of  hydrated  gypsum  plaster  with  or  without 
fiberfand  a  surfacing  of  chip  or  manilla  board  on  both  sides. 

Thickneis,  52.  The  thickness  shall  average  not  less  than  |  in.  with 

permissible  local  variations  of  ^  in.  plus  or  minus,  and  the 
thickness  at  any  point  in  the  board  shall  not  be  less  than  -fg  in. 
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53.  Where  the  wall  boards  are  to  be  laid  with  joints  butted,  Dimensioni. 
the  width  shall  be  32,  36,  or  48  in.  with  a  permissible  variation 

of  A  i^-  plus  or  minus.  Where  the  joints  are  to  be  filled  with 
joint  filler,  the  width  shall  be  3  if ,  35f  or  47f  in.  with  a  permissible 
variation  of  ^  in.  plus  or  minus.  The  length  shall  be  4,  5,  6, 
7,  8,  9  or  10  ft.,  with  a  permissible  variation  of  f  in.  plus  or  minus. 

54.  The  weight  shall  be  not  less  than  1500  nor  more  than  Wti«ht. 
2000  lb.  per  thousand  sq.  ft.  of  wall  board. 

55.  (a)  Strength  test  samples  shall  be   12  in.  wide  and  strength, 
approximately  18  in.  long,  and  when  tested  shall  be  supported  on 
parallel  knife-edge  bearings  spaced  16  in.  and  loaded  through  a 
similar  bearing  midway  between  the  supports. 

(6)  Such  samples  taken  from  the  wall  boards  shall  carry  a 
load  of  not  less  than  80  lb.  when  the  line  of  the  supports  is  at 
right  angles  to  the  direction  of  the  fiber  of  the  surfacing,  and 
not  less  than  32  lb.  when  the  line  of  the  supports  is  parallel  to 
the  fiber  of  the  surfacing. 

(c)  Samples  tested  shall  fail  by  rupture  of  the  smrfacing 
and  core  and  not  by  the  breaking  of  the  bond  between  the 
surfacing  and  the  core. 

56.  The  cores  shall  consist  of  hydrated  calcined  gypsum  Cores, 
plaster  to  which  may  be  added  not  to  exceed  15  per  cent  by 
weight  of  sawdust  or  other  vegetable  fiber  intimately  mixed. 
Cores  shall  be  of  sufficient  thickness  throughout  to  make  the 
finished  wall  boards  conform  to  the  specifications  as  to  thickness 

of  the  finished  product. 

57.  The  surfacing  material  shall  be  composed  of  plain  chip,  surfacing 
manilla,  filled  news,  or  other  stock  of  the  same  general  character  Materiel, 
containing  sufficient  sizing  to  meet  the  following  conditions: 

(a)  Samples  of  the  finished  wall  board  shall  sustain  a  static 
head  of  1  iji.  of  water  (confined  within  a  2-in.  ring  on  either 
of  the  surfaces  of  the  board)  for  a  period  of  not  less  than  2 
hours  without  penetrating  the  surface  sufficiently  to  stain  the 
core. 

(b)  The  surfacing  material  shall  completely  cover  the  two 
larger  faces  of  the  core  and  shall  be  securely  bonded  to  it. 

58.  The  surf  ice  designed  to  be  exposed  on  erection  shall  be  Finished 
true  and  free  from  imperfections  that  would  render  the  wall  ^^^^ 
boards  unfit  for  use  with  or  without  decoration.    The  edges  and 
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ends  shall  be  straight  and  solid.  Where  wall  boards  are  to  be 
butted  the  comers  shall  be  square  with  both  side  edges.  In 
cases  where  the  joints  are  to  be  filled,  the  joints  shall  be  square 
with  both  side  edges  with  a  permissible  variation  of  J  in.  in  the 
full  width  of  the  boards.  The  finished  product  shall  be  dry  and 
free  from  cracks  and  imperfections  that  would  render  such 
boards  unfit  for  use. 

59.  Gypsimi  wall  boards  shall  be  shipped  so  as  to  be  kept 
dry  and  free  from  injury.  Each  board  shall  be  plainly  labeled 
with  the  name  of  the  brand  of  the  manufacturer. 

60.  Gypsum  wall  boards  shall  conform  to  the  foregoing 
requirements  and  shall  be  tested  as  provided  for  in  Sections  55 
and  57  when  determining  their  strength  and  water  permeation. 
Wall  boards  may  be  rejected  upon  failure  to  conform  to  any  of 
the  foregoing  requirements. 

XVII.  GYPSUM  PLASTER  BLOCKS. 

61 .  Gypsum  plaster  blocks  when  very  dry  shall  be  dampened 
to  reduce  suction,  before  the  first  coat  of  plaster  is  applied. 

XVIII.  terra-cotta  or  clay  tile. 

62.  Terra-cotta  or  clay  tile  shall  be  dampened  to  reduce 
suction,  before  the  first  coat  of  plaster  is  applied. 

XIX.    BRICK  AND  MASONRY. 

63.  Brick  and  masonry  shall  be  dampened  to  reduce  suc- 
tion, before  the  first  coat  of  plaster  is  applied.     The  interior 
surfaces  of  outside  brick  and  masonry  walls  shall  be  furred  or, 
effectively  damp-proofed  before  they  are  plastered. 

XX,  CONCRETE  AND  CEMENT  SURFACES. 

64.  All  concrete  and  cement  surfaces  shall  be  cleaned  free 
CementSnrfacei.  j^^^  ejfflorescence,  dust,  dirt  or  oil,  and  where  smooth  shall  be 

well  hacked  before  plaster  is  applied. 
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XXI.    CORNER  BEADS. 
Comer  Beads.  55,  Corner  beads  shall  be  securely  nailed  in  place  before 

lathing,  and  shall  be  placed  plumb,  straight  and  flush  with 
groimds. 
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C.    GROUNDS. 

XXII.    METHOD  OP  SETTING  GROUNDS. 

66.  For  wood  lath,  the  total  nominal  thickness  including  Wood  Lath, 
lath  and  plaster  shall  be  J  in.  for  three-coat  dry-scratch  or  set- 
scratch  work,  and  J  in.  for  two-coat  work. 

67.  For  wire  or  metal  lath,  the  total  nominal  thickness  wire  or  Hetai 
including  lath  and  plaster  shall  be  J  in.  for  three-coat  dry-  ^^ 
scratch  or  set-scratch  work. 

68.  For  gypsum  plaster  boards,  the  total  nominal  thickness  Gypium  Plaster 
including  boards  and  plaster  shall  be  J  in.  for  three-coat  dry-  ^^"^' 
scratch  or  set-scratch  work.     In  no  case  shall  the  thickness  of 

the  plaster  on  the  surface  of  the  boards  be  less  than  |  in. 

69.  For  gypsum  plaster  blocks,  the  grounds  shall  be  set  Gypsom  Plaster 
f  in.  in  thickness.  »**^•• 

70.  For  brick,  terra-cotta  and  cement  walls,  the  groxmds  Brick, 
shall  be  set  |  in.  in  thickness. 


D.    APPLICATION. 


XXIII.    THREE-COAT  WORK.  DRY  SCRATCH. 

71.  Three-coat  work,  dry-scratch  plaster,  when  used  on  Three-coat  Work 
wood  lath,  wire  or  metal  lath,  brick,   terra-cotta,  masonry,  ^^  Scratch, 
gypsum  plaster  blocks,  or  plaster  boards,  shall  be  applied  as 

specified  below: 

72.  Apply  first  or  scratch  coat  (with  hair  or  fiber)  well  First  Coat, 
rubbed  in,  and  scratch  well  with  ordinary  plasterer's  scratcher 

and  allow  to  become  *'bone  dry"  before  applying  second  coat. 

73.  Apply  second  or  browning  coat  (with  or  without  hair  Second  Coat, 
or  fiber),  using  enough  to  fill  out  to  the  grotmds  and  to  make 

walls  straight  and  plmnb.  Rod  and  darby  to  a  rough  surface, 
making  angles  and  corners  true,  and  allow  to  become  "bone  dry" 
before  applying  third  or  finishing  coat. 

Note. — The  first  or  scratch  coat  may  be  used  as  a  second  or  browning 
coat  and  this  custom  is  generally  followed,  particularly  in  country  work,  as 
it  avoids  the  necessity  of  shipping  more  than  one  material. 

74.  (a)  If  trowel  or  smooth  finish  is  to  be  used,  apply  Third  Coat 
trowd  OV  smooth  finish  (Specifications  VII  and  XXVIII)  and 
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trowel  to  a  smooth  hard  finish,  free  from  trowel  or  brush  marks 
or  other  imperfections. 

(6)  If  sand  float  or  rough  finish  is  to  be  used,  apply  sand 
float  or  rough  finish  and  bring  to  an  even  granular  sand-float 
finish,  free  from  cat-faces  or  other  imperfections. 

Note. — ^Por  first-class  work,  minimizing  cracking,  staining  and  other 
imperfections,  three-coat  dry-scratch  work  gives  the  best  results. 

Only  three-coat,  dry-scratch  work  should  be  used  on  metal  lath.  It  is 
not  advisable  to  apply  the  second  coat  on  metal  livth  until  the  first  coat  has 
become  thoroughly  dry. 

XXIV.    THREE-COAT  WORK,  SET  SCRATCH. 

Three-coatWork  75.  Three-coat  work,  set-scratch  plaster,  when  used  on  wood 

*^*  '  lath,  brick,  terra-cotta,  masonry,  g>'psum  plaster  blocks,  or 
plaster  boards,  but  not  on  the  wire  or  metal  lath,  shall  be  applied 
as  specified  below: 

First  Coat.  76.  Apply  first  or  scratch  coat  (with  hair  or  fiber)  and  follow 

as  soon  as  this  sets  firmly  with  second  coat. 

Second  Coat.  77.  Apply  second  or  browning  coat  (with  or  without  hair 

or  fiber),  using  enough  to  fill  out  to  the  grounds  and  to  make 
walls  straight  and  plumb. ,  Rod  and  darby  to  a  rough  surface, 
making  the  angles  and  corners  true,  and  allow  to  become  thor- 
oughly set  for  third  or  finishing  coat. 

Third  Coat.  78.  (a)  If  trowel  or  smooth  finish  is  to  be  used,  apply 

trowel  or  smooth  finish  (Specifications  VII  and  XXVIII)  and 
trowel  to  a  smooth  hard  finish,  free  from  trowel  or  brush  marks 
or  other  imperfections. 

(A)  If  sand  float  or  rough  finish  is  to  be  used,  apply  sand 
float  or  rough  finish  and  bring  to  an  even  granular  sand-float 
finish,  free  from  cat-faces  or  other  imperfections. 

Note. — Three -coat  set-scratch  work  is  more  liable  to  have  cracks  and 
show  staining  from  wood  lath,  but  in  so  far  as  strength  is  concerned  it  is 
equally  as  good  as  three-coat,  dry-sera  .ch  work. 

•  XXV.    TWO  COAT  WORK. 

Two-coat  Work.  79.  Two-coat  work,  when  used  on  wood  lath,  brick,  terra- 

cotta, masonry,  gypsum  plaster  blocks  or  plaster  board?-,  but 
not  on  wire  or  metal  lath,  shall  be  applied  as  specified  below: 

FiTBtCoat  80.  Apply  first  or  scratJi  coat  (with  hair  or  fiber),  using 

enough  to  fill  out  to  the  grounds.    Rod  and  darby  to  straighten. 
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and  allow  to  become  "bone  dry"  before  applying  second  or 
finishing  coat. 

81.  (a)  If  trowel  or  smooth  finish  is  to  be  used,  apply  Second  Coat, 
trowel  or  smooth  finish  (Specifications  VII  and  XXVIII)  and 

trowel  to  a  smooth  hard  finish,  free  from  trowel  or  brush  marks 
or  other  imperfections. 

(6)  If  sand  float  or  rough  finish  is  to  be  used,  apply  sand 
float  or  rough  finish  and  bring  to  an  even  granular  sand-float 
finish,  free  from  cat-faces  or  other  imperfections. 

XXVI.    MOLDED  WORK. 

82.  (a)  Solid  Cornices  and  Molding, — ^All  solid  cornices  and  Molded  Work, 
molding  shall  be  blocked  out  with  browning  or  second  base  coat 

of  gypsimi  plaster  to  within  J  in.  of  the  finished  surface  and 
allowed  to  set  for  finishing  coat.  The  finished  moldings  shall  be 
composed  of  lime  putty  with  calcined  gypsum  added  at  the 
building  by  the  mechanic,  in  the  proper  proportion  to  secure 
a  good  working  material  and  a  satisfactory  hard  finish. 

(6)  Furred  and  Lathed  Cornices, — ^To  all  furred  and  lathed 
cornices  the  scratch  coat  of  gypsum  plaster  shall  be  applied  and 
scratched,  and  allowed  to  set  thoroughly.  It  shall  then  be 
blocked  out  with  browning  or  second  coat  of  gypsum  plaster  to 
within  }  in.  of  the  finished  surface,  and  allowed  to  set  for  the 
finishing  coat.  The  finished  moldings  shall  be  composed  of 
lime  putty  with  calcined  gypsimi  added  at  the  building  by  the 
mechanic,  in  the  proper  proportion  to  secure  a  good  working 
material  and  a  satisfactory  hard  finish. 

Note. — ^In  ail  run-work  moldings  applied  over  furred  and  lathed  surfacesf 
the  finished  surface  should  be  not  less  than  1  in.  from  the  furring. 

XXVII.    ORNAMENTAL  WORK. 

83.  All  ornamental  plastering  in  the  form  of  molded  or  Ornamental 
case  pieces  of  varying  designs  to  be  placed  on  cornices  or  moldings  ^®** 

in  place,  shall  be  thoroughly  keyed  and  securely  fastened  to  the 
prepared  surfaces  of  cornices  or  moldings.  There  are  many 
acceptable  methods  employed  to  fasten  or  key  the  ornamental 
molded  pieces  to  the  surfaces,  but  special  care  should  be  exercised 
to  secure  a  proper  key  in  attaching  solid  moldings  to  the  prepared 
surfaces. 
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XXVIII.    FINISH  COATS. 

Fixiish  Coato.  84.  The  finish  coats  shall  be  run  to  guide  lines  and  made 

straight,  level  and  plumb,  with  all  arrises  true  and  sharp. 

85.  (a)  Trowel-finish  coats  shall  be  not  over  J  in.  thick, 
and  shall  be  troweled  down  true  and  smoothed  with  metal 
trowels  and  water  brush  to  a  polish  free  from  defects  and  brush 
marks. 

(b)  Sand-float  finish  coat  shall  be  floated  true  with  cork 
float,  to  a  sand  finish  free  from  defects. 

XXIX.    WOOD  LATH. 

Sapportt.  86.  Studs,  joists,  rafters,  furring  and  similar  supports  shall 

be  spaced  not  to  exceed  16  in.  on  centers. 

Sitting.  87.  Wood  lath  shall  be  spaced  f  in.  apart  with  four  3-penny 

fine  wire  nails  to  each  lath,  with  ends  J  in.  apart  on  supports, 
with  joints  broken  every  seventh  lath.  All  lath  shall  be  put  oh 
horizontally.  Under  no  circumstances  shall  laths  stop  or  form 
a  long  straight  vertical  joint,  nor  shall  any  lath  be  put  on  ver- 
tically to  finish  out  corners  or  angles  or  behind  studding,  from 
one  room  to  another.  Wood  lath  shall  be  thoroughly  soaked 
and  swelled  at  least  four  hours  before  the  first  coat  of  plaster  is 
applied. 

GrouuU.  88.  All  grounds  shall  be  nailed  solid  in  angles  before  lathing. 

Should  there  be  any  furring  not  properly  secured,  the  carpenter 
shall  be  notified  to  make  the  same  permanent,  before  lathing  is 
continued.    Lath  shall  break  joints  above  openings. 

XXX.    INTERIOR.  WIRE  OR  METAL  LATH  AND  PURRING. 

Supports.  89.  Studs,  joists,  rafters,  furring  and  similar  supports  shall 

be  spaced  not  to  exceed  16  in.  on  centers.  Where  greater  spacing 
of  supports  is  necessary  special  types  of  ribbed  lath,  or  special 
supporting  construction,  shall  be  provided. 

Setting.  90.  The  metal  lath  shall  be  placed  horizontally  upon  the 

supporting  members,  securing  same  with  staples  spaced  not  over 
8  in.  apart  and  driven  home.  Or,  the  supporting  members  may 
be  furred  out  with  A~i^-  round  rods  secured  with  staples  spaced 
not  to  exceed  8  in.,  and  the  metal  lath  applied  as  hereinbefore 
stated. 
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91.  The  metal  lath  sheets  shall  be  lapped  not  less  than  |  in.,  upping  aad 
or  shall  be  interlocked  on  the  sides  and  lapped  not  less  than  2  in.  ^'^^'*^* 
end  to  end.    All  metal  lath  and  furring  shall  be  wired  with  tie 

wires  not  less  than  once  between  adjacent  supports.  Sheets 
shall  be  started  not  less  than  4  in.  from  comers  and  shall  be  bent 
around  the  corners  in  such  manner  that  no  joints  shall  occur  at 
any  comer.  Lath  upon  ceilings  shall  be  bent  down  to  extend 
not  less  than  4  in.  upon  all  wall  surfaces. 

92.  Staples  used  for  securing  metal  lath  or  furring  shall  be  staples  aad  Tie 
not  less  than  1-in.  No.  12  gage.    Staples  used  for  securing  A-in.  ^^•■' 
furring  rods  shall  be  not  less  than  l|-in.  No.  12  gage.    All  wiring 

Used  between  supports  shall  be  done  with  not  less  than  No.  18 
gage  tie  wire. 

XXXI.    GYPSUM  PLASTER  BOARD. 

93.  Studs,  joists,  rafters,  furring  and  similar  supports  shall  Sapportt. 
be  accurately  spaced  12,  16  or  18  in.  on  centers,  and  shall  be 

in  proper  alignment.  The  standard  spacing  of  16  in.  is  recom- 
mended. 

94.  All  boards  shall  be  spaced  |  to  f  in.  apart  on  all  sides,      spacing. 

95.  Lay  boards  parallel  to  the  run  of  the  supports.     Hori-  Setting, 
zontal  joints  on  walls,  tod  joints  at  right  angles  to  ceiling  joists, 

shall  be  broken  at  each  board  by  starting  each  alternate  tier 
with  a  half  or  a  quarter  sheet.  On  wood  stud  partitions,  vertical 
joints  shall  not  occur  on  the  same  studs  on  both  sides  of  the 
partition. 

96.  To  cut  plaster  board  to  suit  requirements,  score  both  Cutting, 
sides  and  break  against  a  straight  edge.    If  sawing  is  preferred, 
provide  firm  platform,  support  board  close  to  where  cut  is  made, 

and  saw. 

97.  Plaster  boards  shall  be  nailed  directly  to  the  supports.  NaiUng. 
Nails  shall  be  spaced  not  to  exceed  6  in.  on  centers  for  walls  and 

4  in.  on  centers  for  ceilings.  First  nail  entire  middle  of  board, 
then  follow  by  nailing  all  outer  edges.  No  portion  of  any  plaster 
board  shall  have  less  than  a  J-in.  bearing  upon  the  supports  to 
which  it  is  nailed. 

98.  The  nails  used  shall  be  l}-in.  No.  llj-gage  wire  nails  Naiit. 
with  flat  heads  of  not  less  than  |-in. 

99.  Grounds  shall  be  secured  by  nailing  through  the  plaster  Gronnda. 
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Precaution. 


boards  to  the  supporting  members,  and  shall  not  be  less  than 
J-in.  in  nominal  thickness.  This  thickness  includes  the  thickness 
of  the  |-in.  plaster  board. 

100.  Do  not  sprinkle  or  wet  gypsum  plaster  boards  before  the 
application  of  plaster. 


XXXII.    GYPSUM  WALL  BOARDS. 

Supports.  101.  Studs,  joists,  rafters,  furring  and  similar  supports  shall 

be  accmrately  spaced  12,  16,  18  or  24  in.  on  centers  and  shall  be 
in  proper  alignment.  The  standard  spacing  of  16  in.  is  recom- 
mended. 

Spftcing.  102.  Gypsum  wall  boards  shall  be  closely  butted  at  all 

joints  and  comers,  or  shall  be  spaced  not  less  .than  J  in.  where 
joint  filler  is  to  be  used.  In  butt-joint  work  provision  shall  be 
made  for  boards  to  overlap  the  full  thickness  of  the  board  at  all 
internal  and  external  angles. 

Sotting.  103.  Lay  boards  parallel  to  the  run  of  the  supports.     Pro- 

vide headers  for  nailing  at  all  ends  of  wall  boards;  every  joint 
and  edge  shall  be  supported  by  a  firm  backing  to  nail  to.  Ceilings 
shall  be  covered  first  and  all  ceiling  boards  shall  lap  beyond  the 
face  of  the  wall  boards  the  full  thickness  of  the  board. 

Ctttting.  104.  To  cut  wall  boards  to  suit  requirements,  score  both 

sides  and  break  against  a  straight  edge.  If  sawing  is  preferred, 
provide  firm  platform,  support  board  close  to  where  cut  is  made, 
and  saw  from  face  side  of  the  board  always. 

Nailing.  105.  Wall  boards  shall  be  nailed  directly  to  the  supports. 

Nails  shall  be  spaced  not  to  exceed  3  in.  at  all  edges  and  9  in. 
elsewhere.  Where  joints  are  to  be  covered  with  battens  the 
nailing  may  be  spaced  not  to  exceed  6  in.  at  all  points.  First 
nail  entire  middle  of  board,  then  follow  by  nailing  all  outer 
edges.  Wall  boards  shall  have  a  bearing  of  not  less  than  f  in. 
upon  all  supports  to  which  they  are  nailed.  Nails  seeming  the 
edges  shall  be  driven  f  in.  from  the  edge  of  the  board. 

Kaiit.  106.  The  nails  used  shall  be  3  penny,  common  or  fine  wire 

flat-head  nails. 

Ground*.  107.  Groimds  are  not  necessary.     Headers  or  plates  shall 

be  placed  between  studs  behind  the  wall  boards  in  order  to  pro- 
vide a  backing  and  nailing  surface  to  secure  base  boards,  chair 
rails,  moldings  and  similar  interior  finishes. 
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E.     GENERAL  PRECAUTIONS. 

XXXIII.    GENERAL  PRECAUTIONS. 

108.  Precaution  should  be  taken  to  see  that  all  materials  Hiziiig  Bozet 
are  mixed  in  clean,  tight  boxes,  with  clean,  fresh  water,  and  that  ■**  '^®®**' 
all  tools  are  kept  clean.    If  a  machine  mixer  is  used  it  should  be 
properly  cleaned  at  frequent  intervals. 

109.  All  material  shall  be  applied  before  it  has  commenced  Mixing, 
to  set.    Re-tempered  material  shall  not  be  used. 

In  the  use  of  neat  material  which  requires  sand  to  be  added, 
the  neat  material  and  sand  shall  not  be  mixed  and  allowed  to 
stand  before  the  addition  of  the  water. 

110.  The  temperature  of  all  buildings  being  plastered  during  Heat, 
cold  weather  shall  be  kept  above  freezing  during  the  time  of 
plastering.    Extreme  forced  heat  shall  be  avoided. 

Note. — In  cold  weather  it  is  always  better  to  have  all  or  part  of  the 
permanent  heating  system  in  operation  before  starting  to  plaster.  Avoid  the 
use  of  salamanders,  coke  pots  or  other  temporary  heating  appliances  or  local 
dcymg,  to  keep  the  plastered  surfaces  free  from  coal-smoke  stains. 

111.  While  plastering,  windows  shall  be  in  place,  or  other  Drying aad 
closures  provided,  as  a  protection  against  strong  winds,  and  that  v^****^**"*- 
ventilation  may  be  controlled.     Openings  shall  be  kept  suj05- 
dently  open  to  allow  the  escape  of  dampness.     Drying  and 
ventilation  is   governed   by   the   time   of  year  and  weather 
conditions. 

112.  Gypsum  plaster  shall  not  be  subjected  to  freezing  Frost, 
temperature  weather  within  36  hours  after  application.      If 
frost  should  get  into  any  coat  of  plaster,  the  coat  shall  be 
free  from  frost  and  in  good  condition  before  application  of  the 
next  coat. 
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TENTATIVE  REPORT 

ON 

DESIGN  OF  REINFORCED  GYPSUM  BEAMS.^ 

The  following  recommendations  are  intended  to  apply  to 
the  design  of  simple  beams  of  reinforced  gypsum. 
It  is  assumed  that: 

1.  The  loads  designed  for  are  the  weight  of  the  structure 
and  the  static  live  loads. 

2.  The  span  length  effective  in  causing  moment  is  the 
distance  between  centers  of  supports. 

3.  Calculations  will  be  made  with  reference  to  working 
stresses  and  safe  loads  for  dry  gypsum  rather  than  with  reference 
to  ultimate  strength  and  ultimate  loads. 

4.  A  plane  section  before  bending  remains  plane  after 
bending. 

5.  The  modulus  of  elasticity  of  the  gypsum  is  constant  up 
to  the  ultimate  load. 

6.  The  ratio  of  the  modulus  of  elasticity  of  steel  to  the 
modulus  of  elasticity  of  gypsmn  is  30. 

7.  In  calculating  the  moment  of  resistance  of  beams  the 
longitudinal  tensile  strength  of  the  gypsum  is  neglected. 

8.  Initial  stress  in  the  reinforced  gypsum  due  to  the  expan- 
sion or  contraction  of  the  gypsum  is  neglected.  The  cross-sec- 
tional area  of  gypsum  effective  in  resisting  the  bearing  pressure 
applied  to  it  by  the  anchoring  of  the  reinforcing  bars  is  the  pro- 
jection of  the  anchor  (either  a  hook  or  a  plate)  on  a  plane  normal 
to  the  longitudinal  axis  of  the  beam. 

It  is  recognized  that  the  assumptions  given  are  not  entirely 
borne  out  by  experimental  data.  They  are  given  in  the  interest 
of  simplicity  and  uniformity,  and  variations  from  exact  condi- 

1  It  is  impossible  within  the  scope  of  this  report  to  give  data  on  which  the  recommendatibns 
for  design  are  based.  The  bibliography  at  the  end  of  this  report  contains  references  to  pub- 
lished literature  supporting  the  report. 
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tions  are  taken  into  account  in  the  selection  of  formulas  and 
working  stresses. 

,     9.  Reinforced  gypsum  as  herein  provided  applies  only  to 
interior  construction  and  to  protected  exterior  construction. 

10.  Reinforced  gypsum  when  used  either  in  interior  or  pro- 
tected exterior  construction  will  be  permitted  to  dry  out  as 
quickly  as  possible  after  hardening. 

Tension  and  Compression. — ^The  tensile  stress  in  the  rein- 
forcement should  not  exceed  16,000  lb.  per  sq.  in.* 

The  maximum  compressive  stress  in  a  gypsum  beam  should 
not  exceed  22  per  cent  of  the  ultimate  compressive  strength  of 
the  dry  gypsum*  to  be  used  in  the  construction  under  considera- 
tion, when  tested  as  a  cylinder  whose  height  is  twice  its  diameter, 
and  should  not  exceed  44  per  cent  of  the  ultimate  strength  of  the 
gypsum  when  saturated'  with  water. 

Modulus  of  ElasHcUy. — Results  of  tests  indicate  that  the 
modulus  of  elasticity  of  dry  gypsum  is  nearly  constant  up  to  the 
ultimate  strength  of  the  gypsiun  and  that  for  saturated  gypsum 
the  stress-strain  diagram  approaches  a  parabola  whose  vertex 
is  at  the  point  representing  the  ultimate  strength. 

An  approximate  value  of  the  modulus  of  elasticity  for  dry 
gypsum  cast  from  a  mixtwe  of  normal  consistency  is  1,000,000 
lb.  per  sq.  in. 

Computations  of  stress  in  reinforced  beams  using  such 

E 

gypsmn  should  be  made  on  the  basis  of  a  ratio  of  — ^ =n =30  for 

dry  gypsum.  No  recommendation  is  made  for  beams  using  a 
gypsmn  mixture  of  other  than  "normal  consistency."  (See 
Tentative  Methods  for  Tests  of  Gypsum  and  Gypsmn  Products.) 

1  This  recommendation  is  the  same  as  has  been  adopted  by  the  Joint  Committee  on  Con- 
crete and  Reinforced  Concrete  for  tension  in  steel  in  reinforced-concrete  beams.  Procetdings, 
Am.  Soc.  Test.  Mats..  Vol.  XVll,  Part  I.  pp.  202  ff.  (1917). 

s  The  term  "dry  gypsum  "  is  used  here  to  mean  hydrated  gypsum  from  which  all  water, 
except  that  which  is  combined  as  water  of  crystallisation,  has  been  evaporated.  Drjring  the 
specimen  to  constant  weight  in  air  having  a  temperature  of  70^  P.  and  a  relative  humidity  of 
50  per  cent  will  jH^uce  "dry  gypsum."  Committee  C-1 1  will  later  prepare  a  specification 
to  which  reference  will  be  noade. 

*  The  term  "wet"  or  "saturated,"  as  herein  used,  refers  to  hydrated  gypsum  which  after 
being  dried  (as  specified)  has  been  immersed  in  water  to  complete  saturation  but  not  longer 
than  one  hour.  (See  Tentative  Methods  for  Tests  of  Gypsum  and  Gypsum  Products  (Serial 
Pesignationi  C  2^19  J)  of  the  Americl^l  Soctety  for  Testing  Materials^) 
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Bond  Strength,  Bearing  Strength,  and  Diagonal '  TenHle 
Strength. — ^Bond  strength,  bearing  strength  against  anchor 
hooks  or  plates,  and  diagonal  tensile  strength  of  reinforced  gyp- 
sum beams  are  so  closely  interrelated  that  they  are  discussed 
under  one  head. 

Any  provision  which  helps  to  prevent  slipping  of  the  rein- 
forcing bars  increases  so  markedly  the  diagonal  tensile  strength 
of  a  beam  that  mechanical  anchorage  at  the  ends  of  reinforcing 
bars  should  be  used  in  all  cases  except  those  in  which  the  bond 
stress  and  the  diagonal  tensile  stress  to  be  resisted  are  very  small. 

It  may  be  assimied  as  a  basis  for  design  that  when  eflFective 
mechanical  anchorage  is  furnished,  the  bond  stress  actually 
developed  at  any  point  along  the  bar  is  one-half  of  that  computed 
on  the  basis  of  pure  beam  action,  and  that  the  remainder  of  the 
resistance  is  furnished  by  the  truss  action  developed  by  anchoring 
the  bars. 

Test  results  on  beams  with  anchored  bars  indicate  that  at 
the  maximum  load  only  about  one-half  of  the  tension  in  the 
reinforcing  bars  is  developed  by  bond  and  that  the  remainder 
is  developed  by  the  anchorage  of  the  bars. 

It  is  recommended  that  the  allowable  working  bond  stress 
as  computed  by  Eqs.  9  and  9  (a),  given  in  percentage  of  the  com- 
pressive strength  of  the  hydrated  gypsum  to  be  used  in  the 
construction,  be  not  more  than  1  per  cent  in  case  mechanical 
anchorage  is  not  furnished,  nor  more  than  5  per  cent  in  case 
mechanical  anchorage,  conforming  with  the  requirements  herein- 
after stated,  is  fimiished. 

Test  results  indicate  that  truss  action  in  the  beam  due  to 
anchorage  of  the  bars  comes  into  existence  early  in  the  test. 
They  indicate  also  that  there  is  little  difference  in  the  effectiveness 
per  square  inch  of  the  bearing  area  of  the  anchorage  whether  the 
anchorage  be  furnished  in  the  form  of  U-hooks  at  the  ends  of 
bars  or  in  the  form  of  bearing  plates  rigidly  attached  at  their 
centers  to  the  reinforcing  bars.  Assuming  that  the  effectiveness 
is  the  same  for  the  two  cases  the  average  bearing  unit  pressure 
may  be  considered  a  measure  of  the  value  of  the  anchorage. 

It  is  recommended  that  the  allowable  average  bearing  pres- 
sure to  be  used  in  determining  the  value  of  anchorage  be  taken 
as  40  per  cent  of  the  compressive  strength  of  the  dry  hydrated 
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gypsum  to  be  used  in  the  construction  under  consideration,  or 
80  per  cent  of  the  wet  hydrated  gypsum,  and  that  Eqs.  10  or  11 
be  used  for  computing  the  bearing  stress. 

Test  results  have  indicated  a  marked  increase  in  the  shearing 
strength  of  beams  in  which  bars  have  been  bent  up  for  web  rein- 
forcement, over  the  strength  of  similar  beams  having  no  bars 
bent  up. 

It  is  recommended  that  the  allowable  working  stress  in 
shear,  given  in  percentage  of  compressive  strength  of  the  dry 
hydrated  gypsum  to  be  used  in  the  construction  under  con- 
sideration, be  not  more  than  1.5  per  cent  for  beams  with  no  bent 
up  bars  but  with  or  without  mechanical  anchdtage  at  the  ends  of 
the  bars,  and  4  per  cent  for  beams  which  have  mechanical  anchor- 
age conforming  to  the  recommendations  in  this  report  and  which 
have  bars  bent  up  in  conformity  with  the  recommendations  here- 
inafter specified. 

In  order  that  the  working  stresses  in  shear  above  named  may 
be  used  in  design: 

(a)  The  angle  0  which  the  bent  bar  makes  with  the  direction 
of  the  longitudinal  axis  of  the  beam  should  be  not  less  than  18 
nor  more  than  45  deg.; 

(b)  Except  in  cases  of  concentrated  loading,  one  or  more 
longitudinal  reinforcing  bars  should  be  bent  up  at  a  section  where 
the  shearing  unit  stress  is.  equal  to  or  less  than  the  allowable 
shearing  stress  for  beams  with  no  web  reinforcement; 

(c)  In  cases  of  concentrated  loading  where  bending  up  of 
bars  is  necessary  the  distance  between  the  load  point  and  the 
first  bend  should  not  be  greater  than  the  depth  of  the  beam,  d; 

(d)  Proceeding  from  the  point  at  which  the  first  bar  is  bent 
up  toward  the  end  of  the  beam,  other  bars  should  be  bent  up  at 
inteivals  not  to  exceed  the  distance  e  defined  by  Eq.  12; 

(e)  The  distance  from  the  last  point  of  bending' to  the  center 
of  the  support  should  be  not  greater  than  the  distance  e. 

Between  any  section  in  the  span  and  the  section  of  zero 
shear  the  ratio  of  the  total  cross-sectional  area  of  the  bars  bent 
up  to  the  total  cross-sectional  area  A,  should  not  exceed  the  value 

of  ^  given  by  Eq.  13  nor  be  less  than  the  value  given  by  Eq.  14. 
One  or  more  bars  having  a  total  cross-sectional  area  of  not 
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less  than  three-eighths  of  the  total  area,  Agy  of  the  longitudinal 
reinforcement  should  extend  throughout  the  length  of  the  span 
in  the  bottom  of  the  beam  and  these  bars  should  have  mechanical 
anchorage  at  their  ends,  except  where  the  bond  stress  calculated 
by  Eq.  9  is  less  than  one  per  cent  of  the  compressive  strength 
of  the  gypsimi. 

The  radius  of  bends  except  for  U-hooks  should  be  not  less 
than  24a.  ^ 

The  point  of  bending  up  is  considered  to  be  at  the  inter- 
section of  the  axis  of  the  inclined  straight  portion  of  the  bar  with 
the  line  parallel  to  the  longitudinal  axis  of  the  beam  and  passing 
through  the  center  of  gravity  of  the  longitudinal  reinforcing 
area  at  the  point  of  maximum  moment. 

Notation. 

The  notation  and  equations  used  in  computations  for 
reinforced  gypsum  beams  are  the  same  as  those  recommended  by 
the  Joint  Conmuttee  on  Concrete  and  Reinforced  Concrete  to 
apply  to  corresponding  terms  and  operations.^  Modifications, 
additions,  and  omissions  have  been  made  where  the  two  reports 
do  not  cover  the  same  groimd,  but  an  attempt  has  been  made  to 
avoid  conflict  in  the  use  of  terms. 

Definitions  of  all  symbols  used  in  the  equations  referred  to 
and  sketches  illustrating  their  application  are  here  given. 

(a)  Dimensions  and  Angles. 

d    t=  depth  of  beam  to  center  of  steel; 

b    =  width  of  beam;  for  T-beams,  width  of  flange; 

6'   =  width  of  stem  of  T-beam; 

jd  =  arm  of  resisting  couple; 

kd  »  distance  from  compression  surface  to  neutral  axis; 

X  =  distance  from  section  of  zero  shear  to  any  section  of 
the  beam; 

i  =  distance  from  section  of  zero  shear  to  center  of  reaction 
of  beam; 

e  ^  maximum  allowable  distance  between  points  of  bend- 
ing up  bars; 

a    *  diameter  of  reinforcing  bar; 
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h    =  width  of  U-hook; 

0    =  perimeter  of  reinforcing  bar; 

%o  =  sum  of  perimeters  of  all  reinforcing  bars  in  beam; 

0    =  the  angle  which  the  bent-up  straight  portion  of  the 

reinforcing  bar  makes  with  the  longitudinal  axis 

of  the  beam. 
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(6)  Areas. 

A,    =  cross-sectional  area  of  longitudinal  reinforcement  at 

point  of  maximum  moment; 
A^   =  sum  of  cross-sectional  area  of  bent-up  bars  between 

section  of  zero  shear  and  any  section  at  a  distance 

X  from  the  section  of  zero  shear; 
B     =  effective  bearing  area  of  anchor. 

(c)  Moments^  Stresses  and  Properties. 

M    =  bending  moment  or  resisting  moment; 
/,     =»  tensile  unit  stress  in  steel; 
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fg     =  compressive  unit  stress  in  gypsum; 

fg  =  ultimate  compressive  unit  strength  of  gypsum. deter- 
mined from  3  by  6-in.  cylinders,  or  any  other 
cylindrical  test  specimen  whose  height  is  twice  its 
.  diameter; 

Umformty      Applied        load 
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Fig.   3. — Curve  Showing  Spacing  of  Bent-up  Reinforcement  for  Various 

0.62  d 
Angles  of  Bend, «  =  "T    ""•     (See  footnote  to  Eq.  12.) 
sin  0 

V      =  shearing  unit  stress  in  gypsimi; 

Va     =  allowable  maximimi  shearing  unit  stress  at  reaction 

for  beams  without  web  reinforcement,  or  at  first 

bend  for  beams  with  bent-up  bars; 
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r,     =  shearing  unit  stress  at  reaction  of  beam  having  bent-up 

bars; 
u     =  bond  unit  stress  between  gypsum  and  steel; 
q      =  bearing  unit  stress  between  gypsum  and  anchor; 
Ej    =  modulus  of  elasticity  of  steel; 
Eg    =  modulus  of  elasticity  of  g>T)sum. 

(d)  Ratios. 

k      =  ratio  of  depth  of  neutral  axis  to  depth  d  of  beam; 

j      =  ratio  of  arm  of  resisting  couple  to  depth  d  of  beam; 

E 
n     =    -  ratio  of  modulus  of  elasticity  of  steel  to  that  of 

Eg 

gypsum; 

P     =  steel  ratio  =  — j. 
bd 

Summary  of  Equations  for  Computations  for  Reinforced 
Gypsum  Uniformly  Loaded,  Simple  Beams. 

Rectangular  Beams,  T-Beams.^ 

/•-A-*^ (')    /•=-  ^  .- (5) 

*        *•'**                                             l>t{d-^)  kd-  ^ 
f-7?, (3)       / —- (7) 


bjd 


i'(^-l) 


k~^l2pn+(pn)^-pn (4)      W  -  |giidg (8) 

Either  Rectangular  Beams  or  T-Beams. 

u     —  -  —      (to  be  used  when  no  anchorage  is  used) (9) 

jdio 

/    ^   I      V     (to  be  used  when  anchorage  conforming  with  requirements 
"  2  jdio      is  furnished) (9a) 


*  For  all  T-beams  in  which  the  neutral  axis  falls  within  the  flange  the  equations  will  be  the 
same  as  for  rectangular  beams  except  Eq.  7  for  shear,  in  which  for  all  T-beams  the  width  b' 
of  the  stem  should  be  used  instead  of  the  width  b  of  the  flange.  Because  of  the  low  position  of 
the  neutral  axis  found  with  so  high  a  value  of  n  as  30  it  will  seldom  be  found  that  the  neutral 
axis  lies  within  the  flange.  For  cases  in  which  the  value  of  p  is  less  than  0.002  or  in  which 
t/d  is  0.3  or  more,  the  position  of  the  neutral  axis  should  be  determined  by  means  of  the  formula 
for  rectangular  beams.  The  substitution  of  {d^t/2)  iovjd  is  an  approximation  giving  errors  of 
not  more  than  about  2  per  cent  for  the  majority  of  cases.  For  more  exact  formulas  for  T-beams. 
reference  is  made  to  the  Reixnt  of  the  Joint  Committee  on  Concrete  and  Reinforced  Concrete. 
Proc€4dinis,  Am.  Soc.  Test.  Mats.,  Vol.  XVII.  Part  I.  p.  260  (1917). 
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m,  IL^ifl  (used  when  anchorage  is  furnished  by  means  of  plates  rigidly 
85        attached  at  their  center  to  the  reinforcing  bar) (10) 

tB  "^  9l  (used  when  anchorage  is  furnished  by  means  of  U-hooks  on 
8    /^       the  ends  of  the  reinforcing  bars) (II) 

2         ,    1 


Kstand       2  6/ 


•  -( 

Ah  .  fxy 

li^•M(7)•-©') (•*) 


(12)' 
.(13) 


SuuHAKY  OF  Permissible  Working  Stresses  and  Constants. 

The  working  stresses  are  expressed  in  terms  of  the  ultimate 
strength  wet  and  of  the  ultimate  strength  dry.  In  all  cases  the 
lower  of  the  two  values  should  be  used.  Stresses  and  moduli  are 
given  in  pounds  per  square  inch. 


/, 16000 

,  /0.22    /,  (dry. 

•'* \0.44   /',  (wet 

fo.OlS  ft  (dry 
'• \0.030  /',  (wet 


V, 


f  0.040  ft  (dry 
\0 


u  (for  beams  without  anchorage) . . 
«'  (for  beams  with  anchorage) 


fo.. 

\0.1 


specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 
specimen) 


080/,  (wet 

0.01    /,  (dry 

0.02    fg  (wet 

05    /,  (dry 

10   /',  (wet 

ro.40    /,  (dry 

^ \0.80    fg  (wet 

E, 30  000  000 

Eg  (for  dry  hydrated  gypsum  from 

mixture  of  normal  consistency) .     1  000  000 
n  (for  dry  hydrated  gypsum) 30 

s  It  has  been  found,  upon  further  study,  that  Bq.  12  may  be  stated  more  simply  as: 

e^^^^^  (See  Pig.  3.) 
sintf 
The  values  of  e  as  given  by  the  two  equations  are  approximately  the  same.  However,  Che 
equation  here  proposed  gives  a  slightly  smaller  maximum  spacing  than  the  first  equation.  The 
main  advantage  in  the  change  is  that  of  simplicity,  and  this  advantage  is  considerable.  With 
the  second  equation  the  distance  between  bent^p  bars  measured  at  right  angles  to  their  direc- 
tion is  hdd  constant  at  0.62d, 
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Explanation  op  Fig.  4. 

The  upper  curve  of  Fig.  4  (the  graph  of  Eq.  13)  is  a 
parabola  with  its  vertex  at  the  lower  left-hand  corner  of  the 
diagram.  Taking  the  bottom  of  the  beam  as  drawn,  as  the  zero 
line,  the  parabola  may  be  used  to  represent  a  moment  cmrve  for 


^  '0.376 


Proporf  ional  Distance  from  Point  of  Zero  Shear  «  -4- 

Fig.  4. — Curves  Showing  Maximum  and  Minimum  Amounts  of  Bent-up 
Reinforcement.     These  Curves  are  Graphs  of  Eqs.  13  and  14,  as  Indicated. 

the  beam  under  uniform  load.  Therefore,  the  vertical  distance 
from  the  bottom  of  the  beam  to  the  curve  at  any  point  will  be 
proportional  to  the  area  of  longitudinal  reinforcement  required 
at  that  point,  and  the  vertical  distance  to  the  curve  from  the 
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horizontal  line  tangent  to  it  at  its  vertex  will  be  proportional  to 
the  total  amount  of  reinforcement  which-  may  be  bent  up  for 
web  reinforcement  between  the  center  of  the  span  (or  the  point  of 
zero  shear)  and  the  point  considered.  Therefore  this  parabola 
represents  the  maximum  amount  of  reinforcement  which  may  be 
bent  up. 

The  other  curves  on  the  sheet  represent  the  minimum 
amount  of  reinforcement  which  must  be  bent  up  for  different 
designs  in  which  the  end  shear  varies  from  the  maximum  allowable 
amount  (0.04  f^  to  the  lowest  for  which  web  reinforcement  is 
required  (0.015/^). 

In  any  beam  the  first  point  at  which  web  reinforcement  will 
be  required  is  the  point  at  which  the  shearing  unit  stress  is 
0.015 /V 

T 


Va  n.0.015  fg 

-^'T^^ 

^^^^-^--^'\<-:y 

1 

/ ->l 

Pig.  5. 

Letting  x'  be  the  distance  from  the  point  of  zero  shear  to 
the  first  point  of  bending,  it  is  apparent  from  Fig.  5  that 

,     Va.      0.015/'. 

Using  various  values  of  the  end  shear  v^,  ranging  from  0.04  fg 
down  to  0.015  /'^,  corresponding  values  of  x'  are  found  and 
through  these  points  curves  are  drawn  which  represent  the 
minimimi  amount  of  bent-up  reinforcement  required  for  these 
cases.     These  latter  curves  are  graphs  of  Eq.  14  with  diflFerent 

values  of   *  substituted. 

Solution. — To  illustrate  the  practical  use  of  the  diagram  let 
it  be  required  to  design  the  web  reinforcement  of  a  beam  8  ft. 
long  to  carry  a  load  of  228  lb.  per  lin.  ft.  (dead  and  live  load), 
using  gypsum  whose  ultimate  strength  is  1600  lb.  per  sq.  in. 
The  allowable  end  shear  is  0.04X1600  =  64  lb.  per  sq.  in.; 
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but  if  it  be  assumed  that  the  minimum  section  for  this  span  is  as 
shown  in  Fig.  6,  the  end  shear  will  be: 


W/2 


912 


—  48  lb.  per  sq.  in. 


h'{d-t/2)       262X7.25 
Va  -  0.015  X  1600  =  24  lb.  per  sq.  in.,  and 


.^«i 

Vc 


48 


=  0.5  t. 


Therefore  the  first  bar  will  be  bent  up  midwiy  between  the  center 
of  the  span  and  the  support  as  shown  by  the  stepped  line  in  the 
diagram,  and  the  intersection  of  the  "riser '*  of  the  first  step  with 
the  parabola  shows  that  one-fourth  of  the  longitudinal  reinforce- 


ment may  be  bent  up  here.  The  intersection  of  the  "tread" 
of  the  first  step  with  the  minimum  curve  shows  that  the  next 
bend  may  be  at  a  distance  not  greater  than  0.76  i  from  the 
center  of  the  beam.  The  riser  of  the  second  step  shows  that 
at  this  point  the  total  amount  of  bent  up  reinforcement  must  be 
not  greater  than  about  0.59i4,.  The  horizontal  line  through 
this  point  passes  above  the  mimmum  of  the  bent-up  reinforce- 
ment required  at  the  end  of  the  beam  and  below  the  maximum 
allowed  at  this  place,  hence  the  amount  of  reinforcement  bent 
up  is  satisfactory.  This  gives  two  bends,  but  if  the  "treads" 
of  the  steps  shown  were  greater  than  the  maximum  spacing 
allowed  by  Eq.  12  it  would  be  necessary  to  design  the  beam  with 
a  larger  number  of  bars  of  smaller  area  so  that  bends  might  be 
made  at  closer  intervals.  Any  arrangement  of  bends  which 
falls  between  the  limiting  curves  and  provides  not  less  than 
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three-eighths  of  the  total  area  as  "through"  bars  is  allowable. 
The  combination  which  employs  one  J-in.  romid,  one  J-in. 
square  and  one  ^-in.  round  nearly  meets  the  conditions  required 
as  shown. 
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REPORT  OF  COMMITTEE  D-l 

ON 

PRESERVATIVE    COATINGS    FOR    STRUCTURAL 
MATERIALS. 

Committee  D-l  on  Preservative  Coatings  for  Structural 
Materials  which  now  has  97  members,  has  held  two  meetings 
since  the  last  annual  meeting  of  the  Society.  At  the  meeting 
held  in  Philadelphia  on  November  25,  1918,  40  members  were 
present,  and  at  the  meeting  held  in  Philadelphia  on  April  4, 
1919,  32  members  were  present.  . 

The  committee  recommends  that  the  modification  of  the 
Tentative  Test  for  Flash  Point  of  Paint  Thinners  other  than 
Turpentine  (D  28-18  T)^  proposed  by  Sub-CoDMnittee  XI  in 
its  report  appended  hereto  be  made,  that  the  title  be  changed 
to  read  "Test  for  Flash  Point  of  Volatile  Paint  Tliinners," 
and  that  as  amended  the  method  be  submitted  to  letter  ballot 
of  the  Society  for  adoption  as  standard. 

A  Sub-Committee  on  "Specifications  for  Paints  for  Rail- 
roads" has  been  organized. 

Reports  are  appended  from  the  following  sub-committees: 

Sub-Committee    III  on  Testing  of  Paint  Vehicles; 
"  "  XI  on  Pamt  Thinners  Other  Than  Turpentine; 

"  "        Xn  on  Turpentine; 

"  "       XiV  on  Preparation  of  Iron  and  Steel  Surfaces 

for  Painting; 
"  "       XVI  on  Terms  Used  in  Reporting  the  Service 

Condition  of  Painted  Surfaces. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  97  members;    55  ballots  were  cast, 

>  Procetdings.  Am.  Soc.  Tett.  Mats..  VoL  XVIII.  Part  I,  p.  685  (1918). 
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42  not  voting.  The  vote  was  taken  on  each  section  of  the  report. 
Following  is  the  result  of  the  ballot: 

General  Report 51  affirmative;  none  n^ative. 

Report  of  Sub-Committee  III 47 

Report  of  Sub-Committee  XI 52 

Report  of  Sub-Committee  XII 51 

Report  of  Sub-Committee  XIV 42 

Report  of  Sub-Committee  XVI 48 

Respectfully  submitted  on  behalf  of  the  committee, 

P.  H.  Walker, 


Chairman, 


G.  W.  Thompson, 

Secretary. 


Editorial  Note. 

The  Tentative  Test  for  Flash  Pomt  of  Volatile  Paint 
Thinners  referred  to  in  this  report  was  approved  at  the  annual 
meeting  and  subsequently  adopted  as  standard  by  letter  ballot 
of  the  Society  on  September  1,  1919,  and  appears  in  the  Supple- 
mentary Pamphlet  of  A.S.T.M.  Standards  Adopted  in  1919. 
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REPORT  OF  SUB-COMMITTEE  III  ON   TESTING  OF 
PAINT  VEHICLES. 


With  the  object  of  finding  a  shorter  method  than  the  Htibl 
method  (18  hours)  for  the  determination  of  the  Iodine  Nimiber 
of  Tung  Oil,  some  work  has  been  done  by  several  members  of 
the  sub-committee  on  the  Wijs  method,  but  not  enough  to 
justify  definite  conclusions.  This  work  will  be  continued. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

H.^A.  Gardner, 

Chairman. 


(Z6Z) 


Digitized  by 


Googl( 


REPORT  OP  SUB-COMMITTEB  XI  ON  PAINT  THINNERS  OTHER 
THAN  TURPENTINE. 


StandardizaUon  of  Tag  Closed  Tester  by  the  Bureau  of  Stand- 
ards,— Sub-Committee  XI  established  standard  dimensions  and 
allowable  tolerances  for  the  essential  dimensions  of  the  parts 
of  the  Tag  Closed  Tester  and  arranged  with  the  manufacturer 
to  prepare  three  special  testers.  One  of  these  testers  was  accu- 
rately made  to  the  prescribed  standard  dimensions.  One  departed 
the  allowance  maximum  from  the  standard  dimensions  in  the 
direction  which  would  tend  to  raise  the  flash  point,  while  the 
third  tester  departed  from  the  standard  dimensions  in  the 
direction  which  would  tend  to  lower  the  flash  point. 

These  three  testers  were  submitted  to  the  Bureau  of  Stand- 
ards for  examination  and  report. 

As  a  result  of  their  examination,  the  Bureau  states  their 
conclusions  in  the  following  words: 

"The  tests  of  Table  III  indicate  that  the  tolerances  as  given  in 
Table  I  are  permissible  and  that  no  difficulty  should  be  experienced 
in  keeping  within  the  allowable  variation  in  flash  point  of  I^  C. 
in  three  tests. .  No  tests  have  been  made,  however,  in  r^^ard  to 
the  accuracy  of  the  generally  assumed  correction  for  variation  in 
barometer." 

The  report  of  the  Bureau  of  Standards  is  given  in  full  in 
the  Appendix  to  this  report. 

The  conclusion  arrived  at  by  the  Bureau  of  Standards 
confirms  the  results  of  earlier  investigations  conducted  by  Sub- 
Conmiittee  XI  and  makes  it  reasonably  sure  that  with  testers 
constructed  to  the  standard  dimensions,  results  well  within 
allowable  variations  may  be  secured. 

After  standardizing  several  testers,  the  Bureau  of  Standards 
suggested  that  a  little  greater  tolerances  might  be  allowed  in 
some  of  the  thermometer  dimensions. 

After  further  conference  with  the  manufacturers,  the  fol- 
lowing essential  dimensions  were  agreed  upon  and  are  recom- 
mended by  the  sub-comnuttee  as  standard: 

(364) 
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Essential  Dimensions  of  Tag  Closed  Tester. 

Pbrmissiblb 
DooENSioN.  Normal.  Variations. 

Depth  of  water  surface  below  top  of  cup, 

in 1*  «^  A 

Depth  of  oil  surface  below  top  of  cup,  in.       l^fj  ^^ 

Depth  of  top  of  bulb  of  oil  thermometer 

when  in  place,  beloWtop  of  cup,  in. . .       l^  =*=  Ar 

Inside  diameter  of  oil  cup  at  top,  in 2i  =*=  0 .  005 

Weight  of  oil  cup,  g 68  *  1 

Length  of  thermometer  graduations,  in. .       6^  ^^  i 

Length  of  thermometer  bulb,  in A  =*"  A 

Diameter  of  thermometer,  bulb,  in A  *  Ar 

Diameter  of  bead  on  top  of  cover,  in. . . .         A  "^^  "A: 

The  plane  of  imderside  of  cover  shall  be  between  the  top  and 

bottom  of  the  burner  tip  when  fully  depressed. 
Thermometers  shall  be  similar  within  above  limits  and  acctirate 

throughout  their  scale  to  within  one-half  of  their  smallest 

scale  divisions. 

The  Bureau  of  Standards  is  now  equipped  with  templates 
and  gages  for  the  standardization  of  these  testers  and  certified 
testers  can  now  be  obtained  from  the  manufacturers. 

Centigrade  vs,  Fahrenheit  Scale. — ^Although  the  sub-com- 
mittee recommended  last  year  the  use  of  the  Centigrade  scale 
for  thermometers,  and  used  this  scale  in  drafting  the  Tentative 
Test  for  Flash  Point  of  Paint  Thinners  other  than  Turpentine 
(D  28-18  T),^  it  now  seems  advisable  to  include  the  Fahrenheit 
scale.  The  more  general  use  of  the  Fahrenheit  scale  in  the  United 
States  by  the  railroads,  in  the  oil  industry,  in  State  and  Muni- 
cipal Laws,  and  in  the  recent  specifications  for  petroleimi  pro- 
ducts adopted  by  the  United  States  Government  for  all  Federal 
departments,  makes  it  necessary,  in  the  opinion  of  this  sub- 
committee, to  include  this  scale  in  its  specifications  for  deter- 
mining flash  points. 

Barometric  Correction. — ^The  general  use  of  any  correction 
factor  for  barometric  pressure  is  considered  by  the  sub-com- 
mittee to  be  an  unnecessary  and  undesirable  refinement  and  it 
therefore  recommends  that  such  correction  be  made  only  in 
cases  of  dispute  or  when  the  barometric  pressure  differs  more 
than  J  in.  from  the  standard  presence  of  29.92  in.  (760  mm.). 

The  present  Tentative  Test  for  Flash  Point  states  that  a 
correction  shall  be  made  for  barometric  pressure  by  means  of  a 

>  Proeudkigs,  Am.  Soc.  Tett.  Mata.,  VoL  XVIII.  Part  I,  p.  685  (1918). 
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table  furnished  with  each  instrument.  This  table  was  prepared 
from  data  published  in  (Germany  in  1910  and.  contained  in 
Technical  Paper  No.  49  of  the  Bureau  of  Mines.  It  is  based  on 
a  correction  factor  of  0°.35  C.  for  each  10  mm.  of  barometer 
difference.  The  factor,  expressed  in  Fahrenheit  degrees  per  inch, 
is  also  recommended  by  kedwood.^ 

The  sub-committee  therefore  recommends  that  when  correc- 
tions for  barometric  pressure  are  to  be  made  these  factors  be 
used,  instead  of  the  table  referred  to. 

Change  of  Title, — If  Sub-Conmiittee  XII  on  Turpentine 
accepts  the  Flash  Point  method  recommended  by  this  sub- 
committee, then  it  is  proposed  that  the  title  of  this  tentative 
standard  method  be  changed  to  read,  "Tentative  Test  for  Flash 
Point  of  Volatile  Paint  Thinners." 

Recommendations, — ^The  sub-conmaittee  therefore  recom- 
mends the  adoption,  as  a  standard  by  the  Society,  of  the  "Ten- 
tative Test  for  Flash  Point  of  Paint  Thinners  other  than  Tur- 
pentine" which  was  presented  last  year,*  with  the  necessary 
revisions  as  outlined  above  to  adapt  it  to  the  Fahrenheit  scale 
to  include  the  standard  essential  dimensions,  and  to  use  Red- 
wood's generally  accepted  factor  for  barometer  correction, 
when  such  corrections  are  to  be  made,  in  place  of  the  table 
referred  to  in  the  tentative  test.  The  amended  Tentative  Test 
for  Flash  Point  as  recommended  for  adoption  as  standard  is 
appended  hereto.' 

Future  Work, — The  sub-committee  has  recently  appointed 
three  special  committees,  one  to  draw  specifications  for  petro- 
leum distillates,  one  to  draw  specifications  for  coal  tar  distillates, 
and  one  on  sulfur  test.  These  subjects  will  have  the  attention 
of  the  sub-committees  during  the  coming  year. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

Cloyd  M.  Chapman, 

Chairman. 

»  "A  Treatise  on  Petroleum."  Vol.  II.  p.  232,  1913. 
*Loc,cU, 

*  This  test  is  not  reprinted  here,  but  appears  in  the  Supplementary  Pamphlet  of  A.S.T.M. 
Standards  Adopted  in  1919. 
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APPENDIX. 


REPORT  OP  U.  S.  BUREAU  OP  STANDARDS  ON  TAG 
CLOSED  TESTERS. 

In  the  Tentative  Test  for  Flash  Point  of  Paint  Thinners 
other  than  Turpentine,  presented  to  the  American  Society  for 
Testing  Materials,  June,  1918,  use  is  made  of  the  Tag  Closed 
Tester.  It  accordingly  seemed  desirable  to  standardize  this 
instnmient  and  to  determine  the  relation  between  the  variations 
in  dimensions  allowed  in  the  construction  of  the  instrument, 
and  the  resulting  variations  in  flash  point. 

According  to  the  data  furnished  by  the  sub-committee 
having  the  matter  in  charge,  the  permissible  variations  of  essen- 
tial dimensions  are  as  given  in  Table  I. 

Table  I. — Permissible  Variations  in  Dimensions  of  Tag  Closed  Testers. 

Pbrmissiblb 
Dimension.  Normal.  Variations. 

1.  Depth  of  water  surface  below  top  of 

cup.  in '. lA  =*=  iV 

2.  Depth  of  oil  surface  below  top  of 

cup,  in lit                *  «*j 

3.  Weight  of  oil  cup,  g 68                     =*=  1 

4.  Length  of  thermometer  bulb,  in. . . .  |                  "^  "h 

5.  Diameter  of  thermometer  bulb,  in. .  ^  '     .  "^   Ar 

6.  Length  of  thermometer  from  top  of 

bulb  to  underside  of  flange  on 

ferrule,  in ,  2 A  *  A 

7.  Length  of  thermometer  graduations 

— 10**  to  -f  110**  C,  in 6i  *  A 

8.  Diameter  of  bead  to  which  flame  is 

adjusted,  in A  ^  nearest  ^ 

9.  Inside  diameter  of  oil  cup,  in 2i  *  .005 

10.  The  plane  of  underside  of  cover  should  be  between  the  top 

and  bottom  of  the  tip  when  fully  depressed. 

At  the  suggestion  of  this  Bureau,  three  instruments  were 
selected,  one  to  give  the  maximum  reading  of  the  flash  point, 
one  to  give  the  minimum  reading,  and  a  third  to  be  of  normal 
dimensions.  These  three  instruments  were  numbered  respectively 
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131,  133,  and  132.  The  dimensions  of  the  thermometers  were 
also  made  unequal  for  the  same  purpose. 

Dimension  1  of  Table  I  was  found  to  be  correct  by  means 
of  gages  furnished  with  the  instnunents,  and  gages  for  dimension 
2  were  used  in  filling  the  cups.  Table  II  shows  results  of  check 
of  the  other  dimensions. 

In  instrument  No.  131  the  bottom  of  tip  was  in  plane  of 
underside  of  cover  when  fully  depressed,  in  instrument  No.  132 
the  center  of  tip,  and  in  instrument  No.  133  the  top  of  tip  was 
at  this  elevation. 

By  comparison  of  Table  I  and  II,  it  is  seen  that  the  ther- 
mometer dimensions  are  within  the  allowable  tolerances,  except 

Table  II. 


InstrumeDtNo 

FladkPtoint 

181 

Muimnm 

1S2 

Normal 

188 

Minimum 

Weight  of  Cup. ...... 

68.M 

07.M 

67.00 

1082221 

1082228 

1082225 

1082226 

1082227 

1082229 

DimenflionNo.4.in.. 

f 

f 

f 

1 

A 

A 

"   6,  in.. 

H 

A 

H 

A 

A 

A 

"        "   6.  in.. 

2A 

»A 

2A 

»A 

«A 

2i 

"   7,  in.. 

•J 

•H 

•« 

•i 

•i 

•A 

"  »,in.. 

2.125 

2.128 

2.126 

the  length  of  bulb  for  thermometers  Nos.  1,082,227  and  1,082,229, 
and  dimension  No.  6  for  No.  1,082,229  and  dimension  No.  7 
for  thermometer  No.  1,082,228. 

Table  III  shows  results  of  flash  point  determinations  made 
in  strict  accordance  with  the  directions  prepared  by  Sub-Com- 
mittee XI  of  Committee  D-1,  of  the  American  Society  for  Test- 
ing Materials. 

The  table  mentioned  in  the  directions  for  correcting  flash 
points  to  the  standard  barometric  pressure  of  760  mm.  was  not 
available,  and  correction  was  made  by  subtracting  0®.35  C. 
for  every  10  mm.  difference  in  barometer.  This  is  equivalent 
to  1^.6  F.  for  each  inch  of  barometer  as  given  by  Boverton 
Redwood,  in  "A  Treatise  on  Petroleum,''  Vol.  2,  p.  232,  1913. 
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Tables  in  metric  units,  to  aid  in  flash  point  correction,  are  given 
by  Redwood,  p.  242,  and  in  Technical  Paper  No.  49  of  the 

Table  III. — ^Flash  Point  Dbtbrminations. 


tNo. 


181 


182 


188 


181 


182 


188 


OiF  Sur- 
face b»- 
low  Top 
of  Cup, ' 
in. 


»A 
>A 


T«inper»- 
tureof 
Water 
Bathafc 
Stort. 

dec.  Cent. 


24 
26 

26 
26 
26 


26 
26 
26 

26 
26 
26 


26 
26 


26 
26 
26 


26 
27 
27 

27 
28 
24 


27 
27 
27 

27 
27 
27 


28 
28 
29 

29 
29 

29 


Tempera- 
ture of 
OUat 
Start, 

deg.Cent. 


24 
24 


26 
26 
26 


26 
26 
26 

26 
26 
26 


26 
26 

26 

26 
26 
26 


28 
28 

28 

28 
28 
24 


28 
28 
28 

28 
29 
29 


28 
28 
29 

29 
29 
29 


Tempera- 
ture of 
Oil  at 
Pint  Trial. 
dflgeCent. 


80 
80 
80 

80 
80 
80 


80 
30 
30 

80 
80 
80 


80 
80 
30 

80 
30 
30 


66 
66 
66 

66 
66 
66 


66 
66 
66 

66 

66 
66 


66 
66 
66 

66 
66 
66 


Rate  of 
Heating. 
dflff.Cent 
pw  min. 


1.0 
1.0 
1.0 

1.0 
1.0 
1.0 


1.1 
1.0 
1.0 

0.9 
1.0 
1.0 


1.0 
1.1 
1.0 

1.0 
1.0 
1.0 


1.1 
1.6 
0.6 

0.9 
1.6 
0.6 


1.0 
1.2 
0.6 

1.0 
1.8 
0.6 


0.4 
1.8 
0.6 

0.9 
1.8 
0.6 


Barom- 


748 
748 
748 

748 

747 
747 


768 
768 
762 

762 
761 
761 


748 
748 
748 

747 
747 
747 


760 
760 
749 

749 
768 
768 


748 
748 
748 

760 
760 
760 


760 
760 
749 

748 
748 

748 


Flaih  Point,  dflff.  Cent 


Uncor- 
reoted. 

Coneeted' 

rometer.M 

86.0 
86.0 
86.0 

36.6 
86.6 
86.6 

86.0 
36.0 
86.0 

36.6 
86.6 

86.6 

36.6 
86.6 
85.6 

36.8 
86.8 
86.2 

36.6 
86.6 
85.6 

36.2 
86.2 
86.2 

86.0 
86.6 
85.6 

84.6 
36.1 
86.1 

36.0 
36.0 
86.0 

34.6 

84.6 
84.6 

62.6 
62.6 
62.6 

62.1 
62.1 
62.0 

62.6 
62.6 
62.6 

62.0 
62.8 
62.8 

62.0 
62.0 
62.0 

61.6 
61.6 
61.6 

62.0 
62.0 
62.0 

61.6 
61.6 
61.6 

62.0 
62.0 
62.6 

61.6 
61.6 
62.0 

62.0 
62.0 
62.6 

61.6 
61.6 
62.1 

Bureau  of  Mines,  p.  27,  1914.  These  tables  could  not,  however, 
be  used  as  they  include  only  flash  points  from  19  to  35®  C.  at 
the  standard  barometer. 


Digitized  by 


Googl( 


370     Report  of  Sub-Committee  XI  of  Committee  D-1. 

In  the  tests  two  ofls  were  used,  Nos.  15  and  150Z>,  which 
were  the  same  samples  referred  to  in  report  of  Sub-Committee 
XI  for  1917.^  The  average  flash  point  as  found  from  tests  in  13 
laboratories  was  there  given  as  33°.3  C.  from  35  tests  for  the 
former  oil  and  61^.2  C.  from  37  tests  for  the  latter. 

As  the  Tag  Closed  Tester  is  intended  primarily  for  low 
flashing  oik,  such  as  are  used  as  paint  thinners,  for  turpentine 
and  such  volatile  explosive  oils  as  come  under  the'  jurisdiction 
of  the  Underwriters'  Laboratory,  tests  with  oils  of  a  flash  point 
of  about  35°  C.  or  100°  F.  are  of  most  importance. 

It  will  be  seen  that  in  spite  of  variations  in  instnmients 
and  in  conditions  of  test  as  detailed  in  Table  III,  the  maximum 
variation  of  flash  point  of  the  first  oil  was  only  1°.2  C.  in  18  tests, 
and  0°.7  C.  for  the  second  oU  in*  the  same  number  of  tests. 

Conclusion. — ^The  tests  of  Table  HI  indicate  that  the  toler- 
ances as  given  in  Table  I  are  permissible  and  that  no  difficulty 
should  be  experienced  in  keeping  within  the  allowable  variation 
in  flash  point  of  1°  C.  in  three  tests.  No  tests  have  been  made, 
however,  in  regard  to  the  accuracy  of  the  generally  assumed 
correction  for  variation  in  barometer. 


<  Procudings,  Am.  Soc.  Test.  Mats.,  Vol.  XVII,  Part  I.  p.  448  (1917) 
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REPORT  OP  SUB-COMMITTEE  XII  ON  TURPENTtNE. 


Sub-Committee  XII  submits  herewith  its  report  on  the 
determination  of  the  flash  point  of  turpentine  with  the  "Tag" 
Closed  Tester,  using  the  method  developed  by  Sub-Committee 
XI  for  Paint  Thinners  other  than  Turpentine. 

For  this  work  four  samples  of  turpentine  were  collected 
at  the  stills  by  agents  of  the  Bureau  of  Chemistry.  Sample  No.  1 
was  pure  gum  turpentine,  first  year  chipping,  and  from  the  first 
of  the  distillation.  Sample  No.  2  was  pure  giun  turpentine,  year^r 
Ung,  from  the  last  of  the  distillation.  Sample  No.  3  was  pure 
gum  turpentine  from  old  high  boxes  and  from  the  last  of  the  dis- 
tillation.  Sample  No.  4  was  pure  steam-distilled  wood  turpentine. 

The  directions  for  conducting  the  tests  were  those  given  by 
Sub-Comniittee  XI  in  conducting  the  investigation  of  the  test 
in  that  sub-committee,  and  agree  with  the  proposed  test  appended 
to  the  report  of  that  sub-committee  for  the  present  meeting. 

The  individual  results  of  the  work  are  given  in  Table  I. 

It  will  be  seen  that  the  maximimi  difference  in  duplicate 
tests  is  1^.5  C,  which  was  obtained  in  the  laboratory  of  the 
Bureau  of  Chemistry  on  sample  No.  2  and  was  due  to  a  slow 
application  of  the  flame.  The  result,  however,  is  not  omitted, 
but  is  included  as  a  matter  of  information.  Results  from  the 
individual  laboratories  are  excellent.  In  only  three  cases  do 
duplicates  differ  by  more  tfian  0^.5. 

The  maximum  variations  between  the  averages  from  the 
different  laboratories  are:  for  No.  1, 1°.7  C;  for  No.  2,  1®.35  C; 
for  No.  3,  l^'AS  C;  for  No.  4,  2*^.45  C.  Omitting  the  results 
from  one  laboratory  the  maximum  variations  between  the  aver- 
ages from  the  different  laboratories  are:  for  No.  1,  1^.0  C;  for 
for  No.  2,  O'^.e  C;  for  No.  3,  0°.45  C;  for  No.  4,  0°.45  C. 

It  seems  clear  that  the  differences  between  the  averajge 
figures  for  the  several  laboratories  are  due  chiefly  to  difference 
in  the  speed  of  applying  the  test  flame,  a  rather  slow  application 
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Tablb  I.— Flash  Point  Tbsts  of  Turpbntinb  with  Tag  Closbd  Tbstbe. 


Uibonftonr* 


I* 


ToniNntoni,  dot.  0«L 


lit 


a 


Tfanau 

IV.MdBfaL 


t 


Samfu  No.  1 


Co. 

(aMChap. 
man) 

Bw.SteOfTtb    1 
09.S.Voorha«)J 

iMt  Indiutrkl  1 

RoMtfOfa. 

(H.A.atfdiMr) 


Bur.ofCaMm. 
(F.P.V«toh) 


19.6 

22.8 
25.0 

26.0 
21.0 


761.7 


768.4 


765.6 
760.6 


66 


«,{ 


24 


22.0 
20.6 
23.0 
23.6 
26.6 

21.0 
21.0 

26.0 
22.0 
26.0 

24.0 
28.6 
24.0 
22.0 
23.0 


19.6 
19.0 
21.6 
21.6 
28.0 

22.0 
21.6 

26.0 
23.0 
25.0 

24.6 
26.0 
24.0 
22.0 
28.6 


28.0 
27.6 
27.0 
27.6 
27.6 

28.0 
27.0 

26.0 
28.0 
28.0 

88.0 
26.6 
28.0 
27.6 
27.0 


10.89» 

12.28 

1.19  i 

2.18 

8.10 

10.86 
11.08 

6.22 
6.48 
6.10 

11.13 
11.40 
12.07i 
12.84 
1.64 


10.48i 
12.27 
1.24 
2.28i 
8.16 

10.89 
11.06 

6.80 
6.65 
6.17 

11.17 
11.481 
12.18 
12.89 
2.0U 


82.6 
82.0 
82.6 
82.6 
82.6 

82.0 
82.0 

88.6 
84.0 
88.6 

82.6 
88.0 
88.0 
88.0 
88.0 


Arenie82.6 
AY«its82.0 

BlLCaMDU 

Tertw 
AYwiifs88.7 


Aiwaf»8S.O 


Sampli  No.  2. 


22.0 

19.6 

27.6 

11.06i 

11.181 
12.40} 

86.0 

WMCiiiglioiia». 

26.0 

21.6 

80.0 

12.87 

84.6 

dnudi-Kcrr 

19.6 

761.7 

65 

26.6 

22.6 

29.6 

1.88 

1.87 

84.0 

Cow 

26.6 

22.6 

29.6 

l:Si 

2.86 

84.0 

26.6 

22.6 

29.0 

8.28 

84.6 

AY«ifs84.4 

28.0 

28.0 

80.0 

8.06 

8.09 

84.6 

BoraMof 

22.8 

768.4 

88 

21.0 

22.0 

80.0 

8.82 

8.86 

84.0 

Stendtfdi 

18.0 

20.0 

80.0 

4.08 

4.07 

84.6 

18.0 

19.0 

80.0 

4.24* 

4.28i 

84.6 

AY«ifs84.6 

iHtlndotUU  \ 
taetrdi 

26.0 

' 

26.0 

26.0 

26.0 

6.82 

6.48 

86.0 

28.0 

28.0 

80.0 

6.20 

6.27 

86.6 

Arenie  86.76 

18.0 

20.0 

27.0 

1.86 

1.44 

86.6 

BureMof 
Chamiitry 

20.0 

20.0 

27.6 

2.0U 

2.07* 

86.0 

27.0 

768.6 

21.0 
24.0 

24.0 
26.0 

80.0 
80.0 

2.28 

2.82 
2.601 

84.0 
86.0 

•"Wa 

28.0 

24.0 

80.0« 

8.18 

86.0 

AY«its86.0 

Samplb  No.  8. 


Chiircli-K«rr 
Co. 


BOf 

BteiMhrdi 

Iiirt.IiidiirtriaI 
S«Mreh 


BONMOf 

Chaniilrj 


19.6 


28.8 


26.0 


24.0 


761.7 


767.0 


761.0 


66 


«{ 


22.6 
24.6 
28.6 
26.0 
24.6 

16.0 
16.0 

25.0 
27.0 

22.0 
26.0 
26.0 
26.0 


20.0 
22.0 
21.6 
28.0 
22.6 

20.0 
21.0 

26.0 
27.0 

28.0 
26.0 
26.6 
26.0 


29.6 
80.0 
80.0 
80.0 
29.6 

80.0 
80.0 

28.0 
notraoorded 

29.0 
30.0 
30.0 
80.6 


11.26i 
12.61 
1.48} 
2.46 
8.87i 

10.28 
10.46 

6.12 
6.28 

10.88 
10.64 
11.16 
11.81 


86.0 
85.0 
86.0 
84.6 
84.6 

86.0 
85.0 

87.6 
37.0 

86.6 
35.6 
86.0 
86.0 


AY«its84.8 
Avenge  85.0 
Avwifs  87.26 

Avwifs  86.26 
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Table  L—Condnited. 


LthonUiry. 


1* 

\i 

il 

TemiwntareB,  dof.  Cat 

^Si^ 

i 

f. 

i 

i 
s 

i 

GUmpli  No.  4. 


^S^ 

10.6 

701.76 

66 

21.6 
M.O 
28.6 
26.0 
24.0 

20.0 
21.6 
21.6 
28.0 
22.0 

27.6 
29.6 
80.0 
29.6 
80.0 

11.42» 
1.06 
2.04 
2.67 
8.62 

2.00 
8.081 

8.67 

84.6 

86.0 
84.6 
85.0 
86.0 

AY«ifs84.8 

tszi    } 

28.8 

767.0 

«{ 

16.0 
18.0 

16.0 
21.6 

28.6 
80.0 

11.06 
11.28* 

ii.rn 

11.881 

86.6 
86.6 

AY«its86.6 

Siisr^} 

25.0 

{ 

27.0 
26.0 

27.0 
26.0 

27.0 
27.0 

6.00 
6.20 

6.09 
6.29 

85.6 
86.0 

Amite  86.76 

^SSA 

24.0 

761.0 

28 

27.0 
28.0 

m.o 

26.0 

27.0 
24.6 
26.0 
26.0 

30.0 
80.6 
29.6 
80.0 

12.88 
12.57 
1.14 
1.86J 

l:St 

86.0 
86.0 
85.5 
85.5 

Arenie  86.26 

Sample  No.  1.— Aathentie  Pun  Gum  ^irili  of  ToriNBtiiM.  VfafiB,  FinI  of  Ron. 

Swpfo  Now  2w--AiitlMntM  Pore  Ghim  SpirHe  of  ToipeBtnie,  YetrBn^ 

SMiipleNo.8^Aii«lMntio  PnreChmi  SuntsofTorpeotiM,  Hkh  Box  CThird  Yev  or  Uter),  LMt  of  Bob. 

Sempk  No.  4^Aath«tie  Pun  Steun  DMUed  Wood  Torpo^e. 

of  the  flame  giving  low  flash  points,  and  a  rapid  application  giving 
high  flash  points. 

The  sub-committee,  therefore,  unanimously  recommends 
that  the  "Tag"  Closed  Tester  and  the  method  of  procedure  out- 
lined by  Sub-Committee  XI  for  the  determination  of  the  flash 
point  of  paint  thinners  other  than  turpentine,  be  adopted  as 
standard  for  the  determination  of  the  flash  point  of  turpentine. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

F.  P.  VErrcH, 
Ckairtnan. 
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REPORT  OF  SUB-COMMITTEE  XIV  ON  THE  PREPARATION  OF 
IRON  AND  STEEL  SURFACES  FOR  PAINTING. 


Sub-Committee  XIV  submits  the  following  progress  report: 

A  meeting  of  the  sub-committee  was  called  for  inspection 
of  the  test  panels  at  Altoona,  Pa.,  on  Feb.  27, 1919,  and  at  Brook- 
lyn, N.  Y.,  on  the  following  day.  Messrs.  McDonnell,  Sabin 
and  Carpenter  met  and  examined  the  test  panels  at  Altoona 
and  on  the  following  day  met  Mr.  Cheesman  at  Brooklyn  and 
examined  the  test  panels  there. 

At  each  location  the  panels  were  removed  from  the  exposure 
frames  a  few  days  prior  to  the  examination  and  were  returned 
to  the  test  frames  on  March  1,  1919. 

The  general  condition  of  the  panels  at  Altoona,  with  the 
exception  of  panel  No.  10,  was  practically  the  same  as  that 
observed  at  the  inspection  on  Feb.  14, 1918.  The  panels  at  Brook- 
lyn were  in  generally  good  condition,  with  the  exception  of  No.  10, 
but  those  of  Series  A,  "Tests  on  New  Steel,"  were  not  so  good  as 
at  last  year's  inspection,  nor  so  good  as  the  panels  at  Altoona. 

The  deterioration  of  panels  No.  10,  schedule  A-7,  has 
materially  progressed  as  is  shown  by  photographs  attached.  A 
•  photograph  of  panel  No.  1  at  Brooklyn  is  also  shown  for  the 
purpose  of  comparison.  Spots  on  these  panels  where  the  coating 
was  cut  and  surfaces  scraped  in  the  examination  were  covered  with 
varnish  (panel  No.  10,  Altoona)  or  paint  (panels  at  Brooklyn). 

The  detailed  record  of  inspection  of  the  panels  is  shown  on 
the  tabulated  statement  attached,  arranged  in  the  same  way 
as  the  similar  statement  in  the  1918  report. 

The  sub-committee  is  of  the  opinion  that  a  further  exposure 
of  one  or  two  years  will  be  required  before  conclusions  can  be 
properly  derived  from  the  tests,  except  as  indicated  in  the  case 
of  panels  No.  10.  The  corrosion  on  these  panels  is  so  marked  in 
comparison  with  the  other  panels  as  to  lead  the  sub-committee 
to  conclude  that  the  surface  treatment  accorded  these  panels 
is  not  to  be  recommended. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

A.  W.  Carpenter, 

Chairman. 
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APPENDIX. 


REPORT  OF  INSPECTION  OP  TEST  PANELS,  FEBRUARY,   1919. 


Series  A. — Tests  on  New  Steel. 


Tmt 
No. 


DS80BIR1<|n. 


Plates  painted  as  re- 
ceived from  rrlill;  sur- 
faces clean  and  free 
from  rust,  nxill  scale 
intact.  Paint;  applied 
in    warm,    dry    room. 


Test  surface  rather 
badly  abraded,  about 
25  per  cent  of  mill 
scale  gone,slightly  rust- 
ed, also  smeared  with 
tallow.  Washed  with 
benzine,  scraped  and 
wire-brushed.  Painted 
in  warm  room. 


Surface  sand-blasted 
and  painted  immedi- 
ately thereafter  in 
warm,  dry  room. 


Connnoir  at  Aupooiu 
oil  Fd.  27,  1919. 


No  appreciable  change 
from   1918  inspection. 


No  appreciable  change 
from   1918  inspection. 


No  appreciable  change 
from   1918  inspection. 


CoiroinoN  AT  Bbookltx 
ON  Fu.  28.  1919. 


Several  break^  in  coat- 
ing in  areas  4  to  5  in. 
from  each  end  of  panel, 
all  obviously  due  to 
mechanical  injury. 
Otherwise  plate  and 
film  O.K.  except  a  few 
pin-head  rust  spots, 
several  in  a  'straight 
line,  over  an  area 
within  2  in.  from  the 
left  side  and  a  very 
few  rust  spots  within 
6  in.  of  the  ijeft  side. 

Numerous  rust  spots 
(pin-head  and  larger) 
within  5i  in.  ojf  the  top 
and  within  4  in.  of  the 
bottom  of  the  panel. 
A  ntmiber  of  similar 
rust  spots  scattered 
through  center  of 
plate,  a  few  on  left 
edge  and  a  very  few  on 
right  edge. 

Rust  spots  on  ends, 
iomewhat  more  than 
on  No.  2.  Scattered 
rust  spots  (pin-head 
size)  over  interior  of 
surfaces,  about  the 
same  as  No.  2. 
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Sbries  a — (ConUnued). 


Tan 
Mo. 


Surfaces  sand-blasted 
and  heated  immedi- 
ately thereafter  in  an 
oven  to  225' F.  Paint- 
ed  while  still   warm. 


Surfaces  sand-blasted 
and  placed  in  oool 
damp  room  for  40 
min.  and  painted  there- 
in. Temperature  when 
painted  43-44*  F. 

Plates  as  received  f fom 
mill;  sand-blasted  and 
placed  out  of  doors  and 
painted  there.  Tem- 
perature 25-27**  F. 
Both  coats  dried  out- 
side. 


Sand-blasted  and  ex- 
posed out  of  doors  for 
7  days  during  which 
some  rust  developed 
which  was  not  removed 
before  painting.  Paint- 
ed in  warm,  dry  room. 


Pickled,  rinsed  in  hot 
water,  neutralized  with 
alkali  solution  and 
again  washed. !  Painted 
in   warm,   dr^   room. 


Comnoir  AT  Ainooiu 
OM  ¥aM.  91,  mft. 


from  1918  inspection. 
The  granular  points 
referred  to  in  1918 
report  have  not 
changed    appreciably. 

No  appreciable  change 
from  1918  inspection 


OoiOUTIOir  AT  BWOELTII 

Qn¥wM.»,  1919. 


No  appreciable  change  Practically    same    as 


No  appreciable  change 
from   1918  inspection 


No  appreciable  change 
from   1918  inspection. 


No  appreciable  change 
from   1918  inspection. 


No.  3. 


Numerous  breaks  in 
coating  10  in.  from  top 
and  especially  in  upper 
right  comer.  Other- 
wise about  same  as  No. 
4. 

Rusted  along  abraded 
lines  3  in.  from  top 
and  bottom,  appar- 
ently due  to  clamps, 
li  in.  rust  spot  1  in. 
from  left  side,  12  in. 
from  top.  Another  { 
in.  from  right  side  and 
13  in.  from  top.  Other- 
wise practically  O.K. 
Generally  equal  to  or 
better  than  No.  1. 

Numerous  rust  spots 
within  3  in.  of  each 
end;  otherwise  only  a 
very  few  scattered  pin- 
head  breaks.  General 
condition  between  3  in. 
lines  about  the  same  as 
No.  1. 

Slightly  inferior  to  No. 
1  but  with  same  gen- 
eral characteristics. 
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Tan 
-No. 


10 


11 


Dmokpiion. 


Pidded  as  for  No.  8 
and  exposed  to  weather 
for  7  days.  Some  rust 
developed  which  was 
not  removed  before 
painting.  Painted  in 
warm,  dry  room. 


As  received  from  mill, 
were  exposed  to 
weather  from  Aug.  4, 
1916,  to  Jan.  16,  1917, 
became  deeply  rusted, 
especially  along  diag- 
onal bands.  Some  mill 
scale  remained  between 
diagonal  bands.  Sur- 
face cleaned  with  scra- 
per and  wire  brush. 
Painted  in  warm,  dry 
room. 


Pickled  and  cleaned 
with  cold  water  under 
pressure.  Painted  in 
warm,  dry  room. 


COHBmOK  AT  AUIOOMA 

OR  Tmb.  37.  1919. 


No  appreciable  change 
from  1918  inspection. 


Rust  appears  to  be 
going  on  under  such 
mill-scale  as  was 
(probably)  beginning 
to  rust  underneath 
before  painting;  these 
areas  appear  raised; 
but  perfectly  smooth 
mill-scale  seems  to  be 
good.  There  is  a  little 
rust,  generally  where 
all  the  scale  was  remov- 
ed and  some  rust  right 
near  the  edge  of 
adherent  mill-scale. 
At  numerous  points  on 
this  panel  distinct  rust 
spots  are  broken 
through  the  paint  and 
there  are  a  very  few 
blisters  of  some  size, 


No  appreciable  change 
from  1918  inspection. 


Conditions  similar  to 
that  of  Altoona  panel, 
except  in  degree  of 
corrosion  which  is 
much  worse  in  this  one. 


Oommoii  AT  Bbooiltv 
OH  Fn.  28,  1919. 


Slightly  inferior  to  No. 
1;  not  quite  so  good  as 
No.  8;  same  general 
characteristics. 


Numerous  *  rust  spots 
scattered  over  whole 
surface — no  particular 
concentration  at  ends 
except  at  lower  right 
edge.  Inferior  to  all 
preceding  panels,  ex- 
cept No.  10. 
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Series  A—(Coniinued). 

Tut 
No. 

DMCBimoii. 

CoirDRXOic  AT  Altooma 
ON  Fd.  27.  1910. 

CONDmOlC  AT  BaOOKLTM 

oir  Fn.  28.  1010. 

16 

Incompletely       sand- 
blasted.     Painted    in 
warm,  dry  room. 

No  appreciable  change 
from   1918  inspection. 

Some    breaks    within 
clamp  limits  on  lower 
end  and  very  few  at 
upper  end.     The  line 
of  spots  across  upper 
part  of  plate  about  6 
in.  from  top  may  be 
due  to  accidental  abra- 
sion. Otherwise  better 
than  No.  1. 

Tmt 
No. 


12 


13 


Series  B. — Tests  on  Old  Steel. 


DncBipnoif. 


About  25  per  cent  of 
surface  bareandrusted ; 
old  paint  on  balance. 
Cleaned  with  wire 
brush  only,  leaving 
old  paint  on  about  50 
per  cent  of  surface. 
Painted  in  warm,  dry 
room. 


About  25  per  cent  of 
surface  bare  and  rusted 
in  spots,  old  paint  on 
balance.  Washed  with 
benzine,  scraped  and 
wire-brushed,  leaving 
old  paint  on  about  50 
per  cent  of  surface. 
Painted  in  dry,  warm 
room. 


Condition  at  Altoona 
ON  Fib.  27.  1910. 


No  appreciable  change 
from  1918  inspection. 
Has  same  surface 
characteristics  as  noted 
in  1918  for  panel  No. 
13.  Metal  fully  pro- 
tected and  paint  film 
unbroken.  Condition 
generally  about  as 
good  as  Nos.  13, 14  and 
15,  but  blisters  noted 
in  the  1918  report  have 
not  progressed  and 
may  be  simply  rough 
spots  on  the  original 
surface. 

No  appreciable  change 
from  1918  inspection. 
Metal  fully  protect- 
ed and  paint  film  un- 
broken. 


Condition  at  Bbookltn 
ON  FsB.  28.  1910. 


Some  rust  inside  clamp 
lines;  otherwise,  gen- 
eral condition  good. 
No  appreciable  change 
from   1918  inspection. 


No  appreciable  change 
from   1918  inspection. 
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Sbribs  B—(CaHHnued), 


No. 


14 


15 


DlBCRimON. 


Approximately  10  per 
cent  of  surfaces  bare 
and  nisted  in  spots, 
old  paint  on  balance. 
Brush-ooat^  with 
benzine  over  and 
around  rust  spots  and 
benzine  burned  off  with 
torch  flame.  Surface 
then  scraped  and  wire- 
brushed.  Painted  in 
warm,  dry  room. 

Plates  badly  indented 
at  several  points,  ap- 
parently by  blows  of 
a  pick  or  other  similar 
instrument.  Approxi- 
mately 50  per  cent  of 
surfaces  bare  and 
rusted.  Sand-blasted 
in  warm,  dry  room 
and  painted  therein 
about  3  hr.  later. 


CoNDmoH  AT  Altoona 
ON  Fd.  27,  1919. 


No  appreciable  change 
from  1918  inspection. 


No  appreciable  change 
from   1918  inspection. 


CoMDinoN  AT  Bbooxltx 
OR  Fn.  28.  1919. 


No  appreciable  change 
from  1918  inspection, 
except  li  in.  broken 
rust  blister  at  center 
of  panel. 


Break  in  film  at  apex  of 
indentation  same  as 
noted  in  1918  inspec- 
tion; possibly  extend- 
ed. A  few  scattered 
pin-head  rust  spots; 
in  general  comparable 
with  No.  1. 
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Fig.  1.— Entire  Panel  No.  10  at  Altoona,  March  22,  1919. 
Breaks  in  coating  opposite  letters  A,  B  and  C  made  or  extended  by  scrap- 
ing in  the  examination,  were  reooated  with  varnish.   The  rectangular  section 
outlined  opposite  the  letter  D  is  the  section  photographed  full-size  in  report 
of  1918  and  in  present  report  (Fig.  2). 
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Fig.  2.— Full-size  Section,  Panel  No.  10  at  Altoona,  March  22.  1919. 
(See  D,  Fig.  1.) 
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Fig.  3.--Entire  Panel  No/  10  at  Brooklyn,  March,  1919. 
Spot  near  center  of  plate  shows  light-colored  paint  applied  to  surface 
where  scraped  in  the  examination. 
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Fig.  4.— Entire  Panel  No.  1  at  Brdoklyn,  March,  1919. 
Light-colored  spots  are  paint  applied  to  re-coat  the  surface  where  scraped 
in  the  examination. 
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REPORT   OP   SUB-COMMITTEE   XVI    ON    TERMS   USED 

IN  REPORTING  THE  SERVICE  CONDITION 

OF  PAINTED  SURFACES. 


The  purpose  of  this  sub-committee  is  the  standardization 
of  terms  for  reporting  the  condition  of  painted  surfaces  after 
exposiure.  It  is  important  that  uniform,  precise  and  relatively 
accurate  methods  for  describing  or  measiuing  the  character 
and  amount  of  disintegration  of  paint  coats  be  adopted.  Unless 
such  standards  are  evolved,  reports  made  on  the  wearing  values 
of  paints  by  di£Ferent  investigators  or  observers  cannot  be 
intelligently  or  accurately  compared. 

In  considering  the  adoption  of  definitions  for  terms  gen- 
erally used  in  reporting  condition  of  painted  surfaces,  descriptive 
words  now  in  common  use  have  been  adhered  to.  In  addition, 
an  e£fort  has  been  made  to  assign  numerical  values  to  these 
descriptive  terms  with  the  idea  of  ultimately  working  out  some 
scheme  whereby  paint  tests  may  be  given  a  definite  rating. 
A  great  deal  of  study  is  still  required  in  order  to  assign  values  to 
the  descriptive  terms,  so  that  the  final  rating  may  not  only  be  an 
accurate  one,  but  that  it  may  really  represent  some  well-balanced 
and  imderstandable  relative  measure  of  service  value. 

Checking. — Checking  describes  slight  breaks  in  the  paint 
coat  which  do  not  extend  through  to  the  surface  painted.  This 
is  reported  and  rated  as: 

Absent 10.0 

Very  Slight 9.9  to  8.0 

Slight 7.9  to  6.0 

Considerable 5.9  to  4.0 

Bad 3. 9  to  2.0 

Very  Bad 1.9  to  0.0 

AUigatdring. — ^Alligatoring  describes  an  aggravated  form 
of  checking.  The  breaks  in  the  paint  coat  are  wider  than  in 
checking  and  usually  extend  almost  through  to  the  surfaec 
painted.  While  the  condition  is  seldom  observed,  it  is  advisable 
to  include  the  term  "Alligatoring"  in  the  list  of  definitions. 
This  condition  is  reported  and  rated  same  as  for  "checking." 

Cracking. — Cracking    describes    a    break    which    extends 
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down  to  the  surface  painted.  It  may  be  a  break  which  immedi- 
ately extends  down  to  the  surface  painted  or  it  may  be  the 
development  of  what  was  first  checking  or  alligatoring. 

On  wood,  cracking  is  usually  parallel  with  the  grain,  although 
sometimes  it  is  at  right  angles  to  the  grain.  This  condition  is 
reported  and  rated  same  as  for  "checking." 

Flaking. — Flaking  describes  the  falling  away  of  small  pieces 
of  the  paint  coat.  This  type  of  disintegration  is  generally  the 
result  of  checking  which  gradually  develops  into  cracking, 
ending  in  the  crmnbling  of  the  paint  coat.  This  condition  is 
reported  and  rated  same  as  for  "checking." 

Scaling. — Scaling  describes  the  breaking  away  of  pieces  of 
paint  of  considerable  size.  This  condition  is  generally  the  result 
of  long  cracks,  on  wood,  usually  parallel  with  the  grain.  This  con- 
dition is  reported  and  rated  same  as  for  "checking." 

Blistering. — Blistering  describes  a  condition  where  the 
paint  coat  is  detached  and  raised  from  the  surface  over  which 
it  is  applied,  due  to  the  formation  of  gases  beneath  the  coating, 
influenced  generally  by  moisture  behind  the  coating. 

The  breaking  of  the  blister  results  in  peeling  of  the  paint  coat. 

Peeling, — ^Peeling  describes  the  pulling  away  or  falling  away 
of  large  pieces  Of  the  paint  coat  from  the  surface  to  which  it 
was  applied. 

Peeling  of  paint  is  not  the  result  of  natural  wear,  but  is 
due  to  improper  application  or  to  adverse  conditions  at  the  time 
of  painting,  such  as  moisture  behind  the  paint  coat  or  a  faulty 
application  of  the  priming  coat. 

Gloss. — ^Although  much  depends  upon  the  nature  of  the  coat, 
it  is  not  advisable  to  report  condition  of  gloss  after  a  paint  has 
weathered  for  more  than  a  year.  The  gloss  which  a  paint  had 
shortly  after  its  application  disappears'  in  proportion  to  the 
chalking  of  the  paint,  and  while  it  is  possible  to  restore  a  gloss 
to  a  surface  in  some  cases,  by  rubbing,  the  gloss  restored  is  the 
result  of  abnormal  treatment.   Gloss  may  be  reported  as: 

Very  Good 10 

Good 9.9  to  8.0 

Considerable 7.9to6.0 

Slight 5.9to4.0 

Very  Slight 3.9  to  2.0 

Absent 1.9  to  0.0 
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Chalking. — Chalking  describes  the  reduction  of  the  outer 
surface  of  the  paint  coat  to  a  powdery  substance,  which  may  be 
removed  by  rubbing  the  coating  with  the  dry  finger,  or  a  piece  of 
soft,  dark  colored  doth,  preferably  black  velvet.  This  condition 
is  reported  as  follows: 

Absent 

Very  Slight 

Slight 

Considerable 

Heavy 

Very  Heavy 

It  is  a  difficult  matter  to  assign  uniformly  satisfactory 
ratings  to  the  qualifying  terms  and,  therefore,  while  the  report 
should  include  the  item  of  **chalking,"  it  is  considered  advisable 
to  eliminate  ratings. 

Hiding. — ^Hiding  is  judged  entirely  by  the  degree  of  con- 
ceabnent  of  the  surface  painted.  This  property  is  frequently 
referred  to  as  "covering,"  which  more  correctly  applies  to  the 
area  over  which  a  given  amount  of  paint  will  spread.  Hiding  is 
reported  as, follows: 

Very  Good 10 

Good 9.9  to  8.0 

Fair 7.9  to  6.0 

Poor 5. 9  to  4.0 

Very  Poor 3.9  to  2.0      . 

None 1.9  to  0.0 

C(?/(?r.— Paints  are  divided  into  three  classes,  whites,  tints 
and  colors.  The  degree  of  whiteness  determines  the  character 
of  report  for  the  fixst  class.  Two  things  generally  influence 
color;  first,  the  hiding  power,  and  second,  chalking.  Invariably 
a  paint  that  chalks  presents  a  better  color  than  one  that  does  not. 
The  impression  gained  through  the  eye  serves  as  the  basis  for 
report  regarding  the  color  of  paint.  The  original  appearance 
need  not  be  considered.  While  all  colors  show  a  natural  fading 
out,  some  retain  a  pleasing  tone  while  others  appear  distinctly 
muddy  or  lack  the  brilliance  shown  when  first  applied.  The  terms 
used  for  reporting  color  are : 

Very  Good 

Good 

Medium 

Poor 

Very  Poor 


Digitized  by 


Googl( 


On  Terms  Relating  to  Painted  Surfaces.         387 

It  is  not  considered  advisable  to  assign  ratings  to  the  descrip- 
tive terms. 

General  Appearance. — The  general  appearance  of  painted 
surfaces  can  really  be  determined  only  by  \dewing  them  from  a 
distance  of  twenty  or  thirty  feet,  with  the  idea  of  forming  an 
opinion  as  to  whether  the  appearance  is  good,  which  will  be 
influenced  by  such  conditions  as  cracking,  scaling,  chalking, 
and  other  conditions  usually  foimd  in  paint  wear. 

Respectfully  submitted  on  behalf  of  the  sub-committee, 

L.  P.  Nemzek, 

Chairman. 
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REPORT  OF  COMMITTEE  D-2 

ON 

LUBRICANTS. 

The  committee  has  prepared  a  proposed  Tentative  Test 
for  Viscosity  which  it  presents  to  the  Society  with  the  recom- 
mendation that  it  be  adopted  as  a  tentative  standard. 

In  this  test  the  standard  dimensions  for  the  Saybolt  Stand- 
ard Universal  Viscosimeter  are  those  issued  by  the  U.  S.  Bureau 
of  Standards. 

This  report  and  the  proposed  Tentative  Test  for  Viscosity 
of  Lubricants  have  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  31  members;  27  ballots  were 
returned  and  4  members  refrained  from  voting.  The  following 
is  the  result  of  the  ballot: 


Afvirma- 

TIVB. 

General  Reoort 27 

Nbgativb. 
0 

3 

Jf  of  the  com 
C.  P.  Van 

Not 
Voting. 

4 

Tentative  Method  for  Vis- 
cosity      24 

Respectfully  submitted  on  beha 

G.  Mackenzie, 

Secretary. 

4 

imittee, 

Gundy, 
Chairman, 

Editorial  Note. 

The  proposed  Tentative  Test  for  Viscosity  of  Lubricants 
referred  to  in  this  report  was  accepted  for  publication  as  tentative 
and  appears  on  pages  728-731. 
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DISCUSSION. 


Mr.  a.  E.  Flowers. — ^This  matter  of  a  standard  method  Mr.  Fiowen. 
of  measuring  viscosity  has  been  brought  before  the  Society  for 
several  years  and  the  present  committee  report  represents  the 
conunittee's  final  conclusions.  It  seems  to  me  that  it  is  a  little 
bit  imfortimate  that  in  the  statements  contained  in  the  report, 
no  mention  is  made  of  certain  of  the  difficulties  in  the  matter 
of  choosing  a  standard  instrument  and  putting  it  forth  as 
approved  by  the  Society.  I  refer  particularly  to  the  fact  that 
the  instrument  gives  readings  that  are  not  proportional  directly 
to  tiie  viscosity  throughout  the  range  for  which  it  is  used.  A 
great  many  people  are  conversant  with  tiiat  fact,  but  a  great 
many  otiier  people  are  not,  and  it  is  unfortimate  that  our  Society 
should  put  itself  on  record  without  at  the  same  time  pointing 
the  limitations  of  the  instnunent.  The  fact  that  the  readings 
are  in  seconds  and  not  viscosities,  not  c.g.s.  units,  is  a  more  or 
less  minor  matter;  the  fact  that  they  vary  with  the  density  of 
the  material  used  is  again  some  objection,  but  not  a  major 
difficulty;  but  the  fact  that  for  some  readings  the  instrument 
would  have  one  multiplying  factor  to  reduce  its  readings  to 
absolute  viscosity  and  throughout  a  considerable  and  mtich 
used  range  a  very  different  and  extremely  variable  multiplying 
factor  to  reduce  the  readings  to  actual  viscosities,  constitutes  a 
very  serious  objection  to  the  Saybolt  Viscosimeter  as  a  standard 
instrument,  approved  by  this  Society. 

Mr.  K.  G.  Mackenzie  {Secretary  of  CommiUee  D-;8).— The  Mr.  Mackenzie. 
Saybolt  Standard  Universal  Viscosimeter  is  in  very  general  use 
in  this  coimtry  in  the  testing  of  lubricants.  It  is  used  by  the 
Navy  Department  and  the  War  Department,  and  is  also  pre- 
scribed for  certain  of  the  other  departments  in  specifications 
prepared  by  the  United  States  Bureau  of  Standards.  It  has  also 
been  recommended  by  a  special  committee  of  railroad  chemists 
for  use  in  specifications  covering  purchases  of  all  lubricants  for 
the  United  States  Railroad  Administration.  It  has  been  stand- 
ardized by  the  United  States  Biu-eau  of  Standards,  and  all 
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Mr.  Mackenzie,  owners  of  instruments  can  submit  them  to  the  Bureau  and  receive 
the  Bureau's  certificate. 

It  is  only  fair  in  this  connection  to  speak  of  the  careful  and 
painstaking  work  of  Dr.  Herschel,  of  the  Bureau  of  Standards, 
in  collaboration  with  Mr.  Saybolt,  which  has  made  this  stand- 
ardization possible. 


Editorial  Note. 

For  a  complete  statement  of  the  work  which  Committee 
D-2  on  Lubricants  has  done  on  the  subject  of  a  Standard  Test 
for  Determination  of  Viscosity,  reference  should  be  made  to 
the  reports  of  Committee  D-2  for  1914,  1915  and  1917  published 
in  the  Proceedings  for  those  years  as  follows:  Vol.  XIV,  Part  I, 
pp.  356-373;  Vol.  XV,  Part  I,  pp.  273-324;  Vol.  XVII,  Part  I, 
pp.  462-469. 
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REPORT  OF  COMMITTEE  D-S 

ON 

METHODS  OF  SAMPLING  AND  ANALYSIS  OF  COAL. 

Committee  D-3  on  Methods  of  Sampling  and  Analysis  of 
Coal  forms  part  of  a  joint  committee  on  this  subject  with  a 
committee  of  the  American  Chemical  Society.  In  its  annual 
report  in  1916  the  committee  asked  to  be  continued  in  order 
to  consider  several  matters,  among  which  was  the  fusibility  of 
coal  ash  which  had  been  referred  to  the  joint  committee  by 
the  American  Chemical  Society.  During  the  past  year  a  Method 
for  the  Determination  of  Fusibility  of  Coal  Ash,  proposed  by 
Mr.  A.  C.  Fieldner,  Bureau  of  Mines,  Pittsburgh,  Pa.,  was 
submitted  to  the  joint  committee.  This  Method  has  been  in 
use  by  the  Bureau  of  Mines  for  several  years  and  is  described 
in  Bulletin  No.  129  of  the  .Bureau  of  Mines,  1918.  It  has 
received  the  unanimous  endorsement  of  the  members  of  the  joint 
committee  and  Committee  D-3  accordingly  recommends  that 
it  be  published  as  a  tentative  standard  of  this  Society,  with  the 
understanding  that  when  it  is  finally  adopted  as  standard  it 
will  be  incorporated  in  the  present  Standard  Methods  for 
Laboratory  Sampling  and  Analysis  of  Coal  (D  22-16).^ 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee  which  consists  of  4  members,  all  of  whom  have  voted 
affirmatively. 

Respectfully  submitted  on  behalf  of  the  committee, 

S.  W.  Pakr, 

Chairman. 


Editorial  Note. 

The  proposed  Tentative  Methods  for  Determination  of 
Fusibility  of  Coal  Ash  referred  to  in  this  report  were  accepted  for 
publication  as  tentative  and  appear  on  pages  756-763. 

» 1918  Book  of  A.S.T.M.  Standards,  p.  679. 
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REPORT  OF  COMMITTEE  D-4 

ON 

ROAD  MATERIALS. 

Committee  D-4  herewith  respectfully  submits  its  report. 

1.  Tentative  Standard  Recommended  far  Adoption  without 
Change, — ^It  is  recommended  that  the  Tentative  Tests  for  De- 
termination of  the  Apparent  Specific  Gravity  of  Sand,  Stone 
and  Slag  Screenings,  and  Other  Fine  Non-Bitimiinous  Highway 
Materials  (D  55-18  T)*  be  referred  without  change  to  letter 
ballot  of  the  Society  for  adoption  as  standard. 

2.  Revised  Tentative  Standard  Recommended  for  Adoption. — 
The  Tentative  Method  for  Determination  of  Softening  Point 
of  Bituminous  Materials  other  than  Tar  Products  (D  36-16  T)* 
has  been  revised.  During  revision  careful  consideration  was 
given  to  a  nimiber  of  commum'cations  received  from  members 
of  the  Society.  It  is  recommended  that  the  revised  method 
which  is  appended  to  this  report*  be  referred  to  letter  ballot  of 
the  Society  for  adoption  as  standard. 

3.  Proposed  Revision  of  Standard  Test  for  Loss  on  Heating 
of  Oil  and  Asphaltic  Compounds  (D  6-16),^ — ^Having  received 
a  number  of  comments  and  criticisms  diuring  1919  relative  to 
the  description  of  this  method,  Committee  D-4  has  considered 
it  advisable  to  describe  the  test  in  greater  detail.  The  proposed 
revised  test  is  appended  to  this  report.  The  description  of  the 
old  test  has  merely  been  elaborated  and  there  is  no  essential 
change  in  the  test  itself.  Committee  D-4  recommends  that  the 
proposed  revised  test  be  published  as  tentative  by  the  Society, 
with  the  understanding  that  it  will  be  referred  to  letter  ballot 
for  adoption  as  standard  when  the  Book  of  Standards  is  next 
republished. 

4.  Proposed  Tentative  Method  for  Determination  of  Soften-- 
ing  Point  of  Tar  Products  (Cube-in-Water  Method). — Committee 

» Proceedings,  Am.  Soc.  Teat.  Mats..  Vol.  XVIII.  Part  I,  pp.  689-693  (1918). 
« Ibid.,  pp.  707-708. 

*  This  Method  is  not  reprinted  here,  but  appears  in  the  Supplementary  Pamphlet  off 
A.S.T.M.  Standards  Adopted  in  1919.— Ed. 
M918  Book  of  A.S.T.M.  Standards. 
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D-4  recommends  that  this  proposed  new  test  appended  to  this 
report^  be  published  by  the  Society  as  tentative  before  referring 
it  to  letter  ballot  of  the  Society  for  adoption  as  standard. 

This  method,  substantially  as  described,  has  been  satis- 
factorily used  in  the  tar  industry  for  a  number  of  years.  There- 
fore, the  committee  believes  it  advisable  to  adopt  this  method 
specifically  for  tar  products  rather  than  to  attempt  to  use  the 
ring  and  ball  method.  This  fact  was  recognized  when  the  ring 
and  ball  method  was  originally  proposed  for  bitmninous  materials 
other  than  tar  products. 

5.  Proposed  Tentative  Specifications. — It  is  recommended 
that  the  following  tentative  specifications  appended  hereto^  be 
published  as  tentative  before  referring  them  to  letter  ballot  of 
the  Society  for  adoption  as  standard: 

(a)  Specifications  for  Materials  for  Cement  Grout  Filler 
for  Brick  and  "Stone  Block  Pavement. 

(ft)  Specifications  for  ^Jaterials  for  Cement  Mortar  Bed  for 
Brick,  Stone  Block  and  Wood  Block  Pavement. 

(c)  Specifications  for  Block  for  Granite  Block  Pavement. 

Committee  D-4  submits  these  specifications  as  the  first  of 
a  series  designed  to  cover  various  types  of  highway  materials. 
It  feels  that  in  addition  to  standardization  of  tests  there  is  great 
need  of  standardization  of  specifications  for  such  materials.  A 
number  of  its  members  are  also  members  of  other  technical  socie- 
ties interested  in  the  matter  of  specifications,  so  that  the  com- 
mittee is  enabled  at  all  times  to  keep  in  close  touch  with  the 
views  and  progress  of  these  societies. 

The  results  of  the  letter  ballot  of  the  committee  upon  the 
recommendations  which  have  been  made  relative  to  the  revision 
of  old  and  the  submission  of  new  standards  are  as  follows: 


Affinnative. 

Negative. 

Not  voting. 

TsMTATrrs  Stamdabds  RBCOMioitDSD  roB  Adoption. 

IVopoied  Tentatiw  Tests  for  Detennination  of  Apparent  Specific 
QrgTitT  of  Sand,  Stone  and  Slag  Soreeninss.  and  Other  Fine 
Von-l^itnminofifl  Highway  Mat^riaiff 

30 
26 

2 
0 

10 

Reriaed  Tentotive  Method  for  Determination  of  Softening  Point 

16 

» See  pp.  764-767.— Ed. 
«S«epp.  650-655.— Ed. 
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Affirmative. 

Negative, 

0 

2 
10 
10 

2 

Not  voting. 

PiM>P08iD  Ranuoif  m  EznnNa  Staivdard. 
T«oMiT6^vMum  of  SUndvd  Test  far  Lon  oa  Heating  of  Oil 

23 
23 
23 
27 

17 

PlM>P08iD  Naw  TniTAnyx  Stahdabos. 
of  TftrProducta  (Cube  in  Water  Method) 

17 

Pnmed  Tentatire  Specifieationafar  Materials  for  Cement  Grout 
Filler  for  Brick  and  Stone  Block  Pkvement 

9 

Bed  for  Brick.  Stone  Block  and  Wood  Block  PbTement 

Vroposed  TeotaUve  Spedfieations  for  Block  for  Granite  Block 
Paveinent 

9 
13 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  42  members,  of  whom  27  have  voted 
affirmatively,  2  negatively,  and  13  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

A.  H.  Blanchard, 

Chairman. 
Provost  Hubbasd, 

Secretary. 


Editorial  Note. 

The  Tentative  Tests  for  Apparent  Specific  Gravity  of  Sand, 
Stone  and  Slag  Screenings  and  Other  Fine  Non-Bituminous 
Highway  Materials,  and  the  revised  Tentative  Method  for 
Determination  of  Softening  Point  of  Tar  Products  referred  to 
in  this  report  were  approved  at  the  annual  meeting  and  subse- 
quently adopted  as  standard  by  letter  ballot  of  the  Society  on 
September  1,  1919,  and  appear  in  the  Supplementary  Pamphlet 
of  A.S.T.M.  Standards  Adopted  in  1919. 

The  revision  in  the  Standard  Test  for  Loss  on  Heating  of 
Oil  and  Asphaltic  Compounds  referred  to  in  the  report  was 
accepted  as  tentative,  and  the  Test  in  revised  form  appears  on 
pages  732-735. 

The  four  proposed  new  tentative  standards  referred  to  in 
the  report  were  accepted  for  publication  as  tentative  and  appear 
on  pages  650-655  and  764-767. 
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REPORT  OF  COMMITTEE  D-10 

ON 

SHIPPING  CONTAINERS. 

No  meeting  of  this  committee  has  been  held  since  the  last 
aimual  meeting  of  the  Society.  Much  valuable  information 
has  been  accumulated  diuing  the  year  by  various  members  of 
the  conunittee.  Observations  and  records  have  been  made  as 
to  the  condition  of  the  containers  and  their  eflSciency  in  both 
domestic  and  foreign  commerce.  Members  of  the  committee 
have  worked  with  both  the  War  and  Navy  Departments,  and 
have  assisted  the  Raikoad  Administration  on  the  preparation  of 
specifications  and  designs  of  their  containers  and  have  made  a 
special  study  of  packing  methods. 

Most  of  these  data  are  now  available  for  use  for  the  com- 
mittee. The  Forest  Products  Laboratory  in  cooperation  with 
the  War  Department  has  been  working  upon  the  testing  of 
containers,  their  design,  specification  and  packing.  The  test 
data  and  results  of  this  work  are  available  for  the  committee. 
The  laboratory  is  npw  cooperating  with  the  War  Department, 
Railroad  Administration  and,  in  accordance  with  former  agree- 
ment, with  the  Society.  This  material  is  available  for  use  of  the 
committee. 

The  committee  asks  that  the  two  Tentative  Specifications 
for  Canned  Foods  Boxes,  D  44-  17  T  and  D  45  -  17  T,  be  con- 
tinued as  tentative  for  another  year. 

A  motion  picture  film  of  the  box  testing  work  at  the 
laboratory  will  be  presented  to  the  Society  as  a  supplement 
to  this  progress  report. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  27  members,  of  whom  14  have  voted 
afltanatively,  1  negatively,  and  12  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

J.  A.  Newlin, 

Chairman. 
W.  S.  Topping, 
Secretary. 
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REPORT  OF  COMMITTEE  D-11 

ON 

RUBBER  PRODUCTS. 

In  spite  of  the  handicaps  under  which  most  of  us  have  been 
laboring  during  the  past  year,  Conunittee  D-11  can  report  sub- 
stantial progress  in  its  work. 

The  Tentative  Specifications  for  Leader  Hose  for  Use  with 
Pneumatic  Tools,  prepared  by  Sub-Committee  I,  which  were 
withdrawn  from  consideration  by  the  Society  at  the  last  annual 
meeting,  have  now  been  redrafted  into  a  form  satisfactory  to  the 
committee  and  are  appended  to  this  report.^  The  committee 
recommends  that  they  be  accepted  and  published  as  tentative. 
The  letter  ballot  vote  of  the  committee  on  this  recommendation 
is  as  follows:  affirmative,  20;  negative,  2;  refrained  from 
voting,  3;   no  reply,  6;  total,  31. 

Sub-Committee  II  last  year  presented  Specifications  for 
Rubber  Belting  for  Power  Transmission  (D  53  -  18  T)  which  were 
adopted  by  the  Society  as  tentative.*  The  conmiittee  now  pre- 
sents a  nimiber  of  revisions  which  are  appended  and  recommends 
that  the  specifications  as  revised  be  continued  as  tentative. 
The  letter  ballot  vote  of  the  committee  on  this  recommendation 
is  as  follows:  affirmative,  21;  negative,  2;  refrained  from  voting, 
2;  no  reply,  6;  total,  31. 

Sub-Committee  III  on  Cold  Water  Hose,  which  has  given 
some  consideration  to  the  subject  of  rubber-covered  hose,  has 
now  definitely  decided  not  to  prepare  specifications  for  this 
material  as  there  appears  to  be  little  demand  for  it.  Unless, 
therefore,  a  request  for  such  specifications  is  received  from  the 
Society,  the  matter  will  be  dropped. 

This  sub-committee,  however,  presents  several  revisions  of 
the  Standard  Specifications  for  2f-in.  Cotton  Rubber-Lined  Fire 
Hose  for  Private  Department  Use  (D  14-15)  and  for  2j,  3  and  3i- 
in.  Double- Jacketed  Cotton  Rubber-Lined  Fire  Hose  for  Public 

«  See  pp.  724-727.— Ed. 

»  rrQi99dings,  Am.  Soc.  Tcet.  Mats..  Vol.  XVIII.  Part  I.  p.  676  (1918). 
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Fire  Department  Use  (D  26-18).*  These  revisions*  are  con- 
sidered to  improve  the  specifications  and  the  committee  recom- 
mends that  they  be  published  as  tentative  xmtil  the  Book  of 
Standards  is  next  reprinted.  The  letter  ballot  vote  of  the 
committee  on  this  recommendation  is  as  follows:  affirmative, 
22;  negative,  0;  refrained  from  voting,  3;  no  reply,  6; 
total,  31. 

In  accordance  with  the  plan  announced  in  last  year's  report, 
Sub-Committee  VI  on  Packing,  Gaskets  and  Pump  Valves  has 
been  reorganized.  The  new  sub-committee  has  made  con- 
siderable progress  in  formulating  specifications,  but  the  field  is 
a  large  and  difficult  one  and  no  definite  specifications  are  as  yet 
ready  for  presentation. 

In  pursuance  of  the  recommendation  of  Sub-Committee  VII 
on  Steam  Hose,  the  committee  recommends  that  the  Tentative 
Specifications  for  Steam  Hose  (D  54-18  T)'  be  continued  as 
tentative  for  another  year. 

Sub-Committee  EX  on  Rubber  Insulating  Tape  has  now 
completed  the  preparation  of  specifications  for  Adhesive  Insulat- 
ing Tape,  which  are  appended  hereto*  with  the  recommendation 
of  the  committee  that  they  be  accepted  and  published  as  ten- 
tative. The  letter  ballot  vote  of  the  committee  on  this  recom- 
mendation is  as  follows:  affirmative,  20;  negative,  0;  refrained 
from  voting,  5;  no  reply,  6;  total,  31. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  31  members,  of  whom  24  have  voted 
affirmatively,  none  negatively,  and  7  have  refrained  from  voting. 

Respectively  submitted  on  behalf  of  the  committee, 

Edw.  a.  Barrier, 

Chairman. 
S.  C.  Potts, 

Secretary. 

>  1918  Book  of  A.S.T.M.  Standards. 

«  See  p.  779.— Ed. 

•Proceedings,  Am.  Soc.  Test.  Mats..  Vol.  XVIII,  Part  I,  p.  681  (1918). 

*  See  Editorial  Note,  p.  399.— Ed. 
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APPENDIX. 

PROPOSED  REVISION  OF  TENTATIVE  SPECIFICA- 
TIONS FOR  RUBBER  BELTING  FOR  POWER 
TRANSMISSION  (D  53-18  T).i 

The  committee  recommends  that  the  following  revisions  be 
made  in  these  specifications^  and  the  specifications  as  revised 
continued  as  tentative: 

1.  Section  8. — Change  the  length  of  sample  of  belting  sub- 
mitted for  inspection  from  36  to  30  in. 

2.  Add  new  Section  10  as  follows: 

**10.  The  filler  or  weft  strength  of  the  cotton  duck  in 
the  belting  shall  be  determined  as  follows:  A  transverse 
strip  li  in.  wide  shall  be  cut  from  the  belting  and  opened 
up  into  its  various  plies.  Each  of  these  plies  shall  be 
ravelled  down  to  a  width  of  1  in.  and  tested  in  a  fabric 
testing  machine,  the  minimum  width  of  jaws  of  which  is 
ij  in.,  the  distance  between  jaws  3  in.,  and  the- speed  of 
separation  of  jaws  20  in.  per  minute.  The  tensile  strength 
shall  be  at  least  175  1b." 

3.  Change  present  Section  10  to  Section  11,  and  change  the 
length  of  specimens  submitted  for  inspection  from  36  to  30  in. 

4.  Change  present  Section  11  to  Section  12  and  reword 
Paragraph  (a)  as  follows: 

"(a)  The  friction  test  or  adhesion  between  the  plies 
shall  be  conducted  in  the  following  manner:  Test  specimens, 
each  1  in.  in  width,  two  plies  in  thickness  and  at  least  4  in. 
in  length,  shall  be  prepared  in  sufficient  number  to  test  the 
adhesion  between  all  plies.  These  should  be  taken  trans- 
versely for  belting  4  in.  and  over  in  width  and  longitudinally 
for  lesser  widths.  The  two  plies  shall  be  separated  for  a 
distance  of  about  1§  in.  and  by  means  of  these  separated 

^PnesOimtt,  Am.  Soo.  TMt.  Mats.,  Vol.  XVIII,  Part  I,  p.  676  (1918). 
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ends,  the  test  spedmen  shall  be  mounted  freely  between  the 
upper  fixed  pair  of  jaws  and  the  lower  pulling  pair  of  jaws, 
the  latter  weighted  to  18  lb.  The  rate  of  separation  under 
this  test  shall  not  be  greater  than  1  in.  per  minute." 

Omit  present  Paragraphs  (6)  and  (c)  and  add  new  Paragraph 
(b)  as  follows: 

"  (b)  A  suitable  friction  testing  machine  where  available 
may  be  used  to  make  the  above  test,  in  which  case  the 
pull  required  to  cause  a  stripping  of  1  in.  per  minute  shall  be 
not  less  than  18  lb." 

5.  Change  present  Section  12  to  Section  13,  and  reword 
Paragraph  (e)  as  follows: 

"  (e)  The  elongation  at  the  breaking  load  shall  be  such 
that  the  original  2-in.  gage  length  of  the  test  specimen  for 
the  cover  shall  stretch  to  not  less  than  9  in.  and  for  the  bead- 
ing to  not  less  than  10  in." 

6,  Renimiber  following  sections  to  conform  with  the  changes 
n  numbers  above  noted. 


Editorial  Note. 

The  proposed  Tentative  Specifications  for  Leader  Hose  for 
Use  with  Pneumatic  Tools  referred  to  in  this  report  were  accepted 
for  publication  as  tentative  and  appear  on  pages  724-727. 

The  proposed  revisions  in  the  Tentative  Specifications  for 
Rubber  Belting  for  Power  Transmission  were  approved  at  the 
annual  meeting  and  the  specifications  in  their  revised  form  appear 
on  pages  715-719. 

The  proposed  revisions  in  the  Standard  Specifications  for 
2|-in.  Cotton  Rubber-Lined  Fire  Hose  for  Private  Department 
Use,  and  for  2^,  3  and  3i-in.  Double- Jacketed  Cotton  Rubber- 
Lined  Hose  for  Public  Fire  Department  Use  were  accepted  for 
publication  as  tentative  and  appear  on  pages  778  and  779. 

The  proposed  Tentative  Specifications  for  Adhesive  Insu- 
lating Tape  were  referred  back  to  the  committee  with  directions 
to  consult  with  Committees  D-9  on  Electrical  Insulating  Mate- 
rials and  E-2  on  Electrical  Standards  (see  Summary  of  the  Pro- 
ceedings, page  23). 
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REPORT  OF  COMMITTEE  D-13 

ON 

TEXTILE  MATERIALS. 

On  account  of  the  wax  conditions  which  prevailed  at  the 
time  it  was  impossible  to  hold  the  usual  fall  meeting  of  Com- 
mittee D-13  in  Boston.  The  spring  meeting  took  place,  by 
the  courtesy  of  the  United  States  Rubber  Co.,  in  the  auditorium 
of  their  building,  1790  Broadway,  New  York  City,  on  April 
24,  1919.  An  extended  discussion  took  place  of  the  questions 
which  have  arisen  in  the  use  of  the  Tentative  General  Methods 
for  Testing  Cotton  Fabrics  (D  39-18  T)*  which  were  proposed 
at  the  Atlantic  City  meeting  last  June.  No  formal  papers  were 
presented,  but  the  chairman  distributed  reports  of  several  groups 
of  tests  made  at  the  Institute  of  Technology  in  relation  to  mois- 
ture and  testing  machine  capacity. 

List  of  Proposed  Permanent  Sub-Committees. 

The  Advisory  Board  of  Committee  D-13  met  before  the 
general  committee  meeting,  and  appointed  sub-committees  to 
serve  until  June,  1920.  It  was  voted  to  create  a  new  sub-com- 
mittee upon  Yarn,  Thread  and  Twine.  The  duties  of  the  vari- 
ous sub-committees  were  defined  as  follows: 

Sub-Committee  I  on  Humidity. — The  investigation,  study, 
and  discussion  of  all  questions  arising  regarding  the  effect  of 
moisture  in  fabrics,  as  well  as  its  control,  measurement  and 
behavior  in  testing  textiles. 

Sub-Committee  II  on  Specimens. — ^The  investigation,  study, 
and  discussion  of  all  questions  affecting  the  size,  shape,  selection 
and  character  of  textile  test  specimens. 

Sub-Committee  III  on  Testing  Machines. — ^The  investiga- 
tion, study  and  discussion  of  all  questions  arising  in  connection 


I  Proeeedinas,  Am.  Soc  Test  Mats.,  Vol.  XVIII,  Part  I.  p.  709  (1918). 
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with  the  machines  used  in  making  tests,  including  their  design, 
adaptation,  operation  and  possible  errors. 

Sub'CommiUee  IV  on  Classification  and  Identification  of 
Fibers  and  Fabrics. — ^The  investigation,  study  and  discussion  of 
the  problem  of  properly  grouping  the  various  kinds  of  fabrics 
under  various  headings  for  the  purpose  of  providing  appropriate 
general  or  specific  methods  of  testing. 

Sub-Committee  V  on  Nomenclature, — ^The  definition  and 
standardization  of  the  terms  employed  in  relation  to  testing 
fabrics. 

Sub-Committee  VI  on  Imperfections  and  Tolerances. — The 
mvestigation,  study  and  discussion  of  the  various  kinds  of 
imperfections  which  exist  in  textile  materials,  together  with 
their  amount  and  limitations. 

Sub-Committee  VII  on  Yarn,  Thread  and  Twine. — The 
investigation,  study  and  discussion  of  all  questions  arising  in 
regard  to  spun  fibers  before  weaving. 

The  following  topics  were  discussed  by  the  committee  as  a 
whole  before  referring  them  to  the  proper  sub-committee. 

Effect  of  Machine  Capacity  on  Apparent  Strength  of 

Textiles. 

The  fact  has  often  been  noted  that  the  maximum  capacity 
of  a  testing  machine  affects  the  apparent  tensile  strength  of  a 
textile  specimen.  If  textiles  of  low  strength  are  broken  on 
machines  of  high  capacity  the  apparent  strength  runs  higher 
than  when  the  reverse  is  the  case.  It  is  evident  from  the  charac- 
ter of  the  testing  machines  generally  employed  at  present, 
namely,  those  of  the  pendulum  type,  that  the  time  interval 
elapsing  between  the  instant  the  tension  is  first  applied  and  the 
moment  of  rupture  varies  widely.  With  a  weak  textile  this 
interval  would  correspond  to  the  time  necessary  to  displace  a 
heavy  pendulum  a  very  small  amount  from  its  vertical  position. 
A  strong  textile,  on  the  other  hand,  would  require  the  displace- 
ment of  the  weight  pendulum  possibly  as  much  as  sixty  degrees 
from  the  vertical  and  would  consume  a  much  longer  space  of 
time.  Tension  tests  upon  materials  having  the  character  of 
fabrics,  depend  very  greatly  for  their  result  upon  the  interval 
which  is  allowed  the  fibers  in  the  fabric  to  disentangle  and 
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separate.  When  the  load  is  relatively  slow  in  its  application 
the  fibers  will  separate  at  a  much  less  load  than  formerly  and 
produce  rupture.  When  ruptxu-e  is  accomplished  suddenly,  the 
strength  will  manifestly  be  higher. 

In  order  to  investigate  this  question,  the  chairman  tested 
three  groups  of  thirty  samples  each  of  tire  fabric  under  as  widely 
varying  conditions  as  possible  in  regard  to  machine  capacity. 
The  fabric  selected  was  of  approved  quality  made  from  carded 
Egyptian  cotton  to  the  usual  specifications  H*  by  ^"j  17 J  oz. 
per  sq.  yd.  All  the  specimens  were  cut  if  in.  wide  and  ravelled 
to  23  threads.  The  specimens  were  all  warp  specimens  and 
the  same  set  of  threads  was  chosen  so  as  to  give  uniform  results 
rather  than  a  test  upon  the  excellence  of  the  fabric.  The  speed 
of  the  pulling  jaw  in  each  case  was  12  in.  per  minute  and  the 


Table  I.— Tests  Showing  Effect  of  Machine  Capacity 
Tensile  Strength  of  Fabrics. 

ON  Apparent 

Group. 

Capacity  of 
Machine,  tb. 

Averam 

Apparent  Tenale 

Strensth.  lb. 

Produce  Rupture, 
aeeonda. 

Percentage  IncreaM 
fcrred  to  Group  I. 

I 

300 
400 
800 

238 
247 
256 

U 
0.5 
6.7 

U 

4.2 

Ill 

7.1 

length  of  all  specimens  between  the  jaws  was  3  in.  Flat  jaws 
were  used,  front  and  back,  2  in.  wide.  About  95  per  cent  of  all 
the  specimens  broke  in  the  center. 

Group  I, — ^The  machine  here  used  was  a  vertical  one  of 
approved  design,  having  a  capacity  of  300  lb.  It  had  recently 
been  caUbrated  with  dead  weights  and  was  believed  to  give 
correct  results.  The  average  of  the  thirty  tests  was  238  lb., 
the  least  value  being  212  lb.  and  the  greatest  256  lb. 

Group  II, — ^A  horizontal  machine  having  a  capacity  of  400 
lb.  was  here  used.  This  machine  was  adapted  for  the  use  of 
either  one  or  two  weights  upon  the  pendulum;  the  lighter  weight 
only  was  used  in  these  tests  to  give  the  above  capacity.  The 
average  of  this  group  of  tests  was  '247  lb.,  the  least  being  230 
lb.  and  the  greatest,  263  lb. 

Group  III. — ^The  same  horizontal  machine  as  in  Group  II 
was  here  used  with  both  weights  upon  the  pendulum,  giving  a 
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capacity  of  800  lb.  The  average  for  the  thirty  tests  under 
these  conditions  was  255  lb.,  the  least  value  being  236  lb.  and 
the  greatest,  270  lb. 

During  all  these  tests  the  interval  of  time  from  the  moment 
the  load  was  applied  to  the  instant  of  rupture  was  carefully 
noted  and  is  given  in  Table  I. 

For  the  sake  of  imiformity,  all  of  the  specimens  were  con- 
ditioned for  a  period  of  over  three  hours  in  an  atmosphere  at 
32  per  cent  relative  hiunidity  and  68°  F.  temperatxire.  It  is 
entirely  apparent  that  the  increase  in   tensile  strength  of  the 


I  2  3  4  5.  6  7  8 

Moisture  Present,  Percent  of  Dry  Weight. 
Pig  1. — ^Regain-Strength  Plot  for  Gummed  Cloth  Tape. 


specimens  is  due  to  the  varying  time  interval  in  producing 
rupture.  While  this  is  an  unfortunate  accompaniment  in  test- 
ing textiles,  it  is  difficult  to  see  where,  with  our  present  type 
of  testing  machines,  it  can  be  eliminated.  It  is  not  a  very  great 
error  .at  best.  In  fact,  it  is  very  much  less  than  the  error  due 
to  moisture  effects  which  are  very  frequently  ignored. 

It  was  suggested  by  the  committee  that  future  considera- 
tion be  taken  in  regard  to  limiting  the  maximum  capacity  of  the 
testing  machine  with  regard  to  the  average  breaking  strength 
of  the  fabric  xmder  consideration.  This  was,  therefore,  referred 
to  Sub-Committee  III  on  Testing  Machines. 
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Effect  of  Moisture  upon  Gummed  Cloth  Tape. 

At  the  instance  of  the  National  Assodation  of  Corrugated 
Fiber  Box  Manufacturers  which  met  in  Cleveland  on  March  12, 
the  chairman  plotted  a  series  of  three  moisture-strength  dia- 
grams for  gummed  cloth.  The  same  effect  was  observed  as  in 
the  case  with  ordinary  fabric,  the  gain  in  strength  being  very 
uniform.  Three  conditions  of  moisture  only  were  determined, 
namely,  bone  dry,  natural,  and  at  full  regain.  The  latter  was 
obtained  by  exposing  the  samples  three  hours  in  an  atmosphere 
at  a  temperature  of  70°  F.  and  65  per  cent  relative  humidity. 
The  law  of  increase  is  very  uniform  and  amounts  very  nearly 
to  3  lb.  increase  in  strength  for  each  per  cent  of  moisture  present. 


Table  II. — Tests  of 

Gummed  Cloth  Tape. 

Gndt. 

ConditaoD. 

Moisture.             1         AmageTeMile 
percent              '           8trei«th.n>. 

Bone  Dry 

0                                    124.7 

I 

Natural 

4.06 
8.02 

0 
6.40 
7.00 

0 
6.02 
7.38 

141.3 

Full  Riie^if 

148.0 

f 

Bone  Dry 

110 J 

u 

Natural 

130.2 

Full  Regain 

130.6 

Bonn  Dry 

80.7 

lU 

Natural 

102.6 

Full  Regain 

111.0 

Table  II  gives  the  results  of  thirty  tests  each  upon  three  typical 
grades  of  gunmied  cloth  tape  2  in.  wide.  The  plot  shown  in 
Fig.  1  exhibits  the  behavior  of  this  material  with  reference  to 
moisture. 

Variation  in  Strength  of  Textiles  at  Various  Moisture 
Regains,  with  Relation  to  the  Weight  of  the  Fabric. 

From  practical  laboratory  experiments  it  has  long  been 
known  that  the  rate  of  gain  in  tensile  strength  due  to  moisture 
absorption  in  various  textiles  bears  a  very  direct  relation  to  the 
weight  of  the  fabric.  While  very  heavy  fabrics  and  those  woven 
closely  are  slow  in  reaching  their  fidl  regain,  the  increase  in 
strength  is  very  great  On  the  other  hand,  light  fabrics  of  a 
gauze-like  nature  obtain  their  regains  quickly  and  show  but 
little  increase  in  strength  from  this  source.     It  is  therefore 
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manifestly  incorrect  to  assume  a  standard  rate  of  increase  for 
all  weights  of  textiles.  In  order  to  investigate  this  subject  the 
chairman  tested  a  variety  of  fabrics,  ranging  from  a  very  open 
cheese  doth  weighing  about  1§  oz.  per  sq.  yd.  up  to  the  heaviest 
obtainable  duck,  having  a  weight  of  about  50  oz.  per  sq.  yd. 

The  fabrics  were  tested  in  groups  of  eight  or  ten  specimens 
each  at  various  regains,  passing  from  a  bone  dry  condition  at 
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Fig.  2. — Variation  in  Tensile  Strength  in  Textiles  Due  to  Moisture. 


one  end  of  the  scale  to  that  at  which  all  the  moisture  possible 
had  been  absorbed  from  an  atmosphere  having  a  relative 
humidity  of  80  per  cent.  The  moisture  content  was  determined 
in  each  case  by  weighing  on  analytical  balances  before  and 
after  drying  in  an  electric  oven  at  a  temperature  of  220°  F. 

The  results  are  plotted  in  Fig.  2  and  show  to  the  same 
3cale  fhg  T^d§  range  in  strength  wcr^se  with  the  various 
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weights  of  fabric.  In  all  cases  strip  specimens  were  used  measured 
to  ij  in.  wide  and  ravelled  acciirately  to  1  in.  The  distance 
between  jaws  was  3  in.  in  all  cases  and  the  speed  of  the  moving 
jaw  12  in.  per  minute.  While  weighing,  the  moist  specimens 
were  in  all  cases  enclosed  in  air  tight  containers,  so  that  the 
moisture  could  not  vary.    The  following  is  the  detail  of  the  tests: 

Fabric  A. — An  open  cheese  cloth  of  ordinary  grade  cotton,  40  warp  and 
32  filling  threads  per  inch,  weighing  bone  dry  1.45  oz.  per  sq.  yd.  or,  at  a  regain 
of  6  per  cent,  1.54  oz. 

Moisture,  per  cent 0  5 . 37         10. 49 

Average  tensile  strength,  lb 17.0        19. 8  21.8 

Fabric  B. — 30-in.  7-oz.  Osnaburg.  A  very  good  standard  fabric  of  this 
class.  40  warp  by  30  filling  threads  per  inch.  The  bone  dry  weight  was 
7.64  oz.  per  sq.  yd.  and,  at  6  per  cent  r^ain,  8.10  oz. 

Moisture,  per  cent 0  4. 76  6. 87         10. 88 

Average  tensile  strength,  lb.  43.6        57.8  67.4  71.9 

Fabric  C — Mercerized  Cotton  Airplane  Wing  Fabric.  Normal  weight 
4  oz.  per  sq.  yd.;  ■^'  yam,  with  68  threads  per  inch  of  width  in  both  warp 
and  filling. 

The  plot  for  this  fabric  is  taken  from  a  paper  "The  Effect  of  Moisture 
upon  the  Strength  of  Aircraft  Fabrics,"  presented  by  the  chairman  at  the 
Jime,  1918,  meeting  of  the  Society.* 

Fabric  D, — Cotton  Bag  Sheeting  48  by  48,  2.85-yd.  goods  36  in,  wide. 
This  cloth  weighed  bone  dry  5.17  oz.  per  sq.  yd.  and,  at  6  per  cent  regain, 
5.48  oz.  per  sq.  yd. 

Moisture,  per  cent 0  4.76  6.87         10.88 

Average  tensile  strength,  lb.  54.3         69.3  73.0  83.3 

Fabric  E. — 30-in.  7-oz.  Osnaburg.  Exceptionally  clean.  The  bone  dry 
weight  was  8.12  oz.  per  sq.  yd.  and,  at  6  per  cent  regain,  8.60  oz. 

Moisture,  per  cent 0  4. 76  6. 87         10. 88 

Average  tensile  strength,  lb.  56.1         75.1  85.3  93.1 

Fabric  F, — Standard  -J^"  by  -J^^  square  woven  tire  fabric,  made  of  carded 
Egyptian  cotton,  17^  oz.  per  sq.  yd.  under  normal  conditions. 

The  plot  for  this  fabric  was  originally  derived  by  Messrs.  Yeaton  and 
Panettiere  in  the  Textile  Laboratory  at  the  Massachusetts  Institute  of  Tech- 
nology. The  plot  was  also  presented  by  the  author  of  the  paper  to  which 
reference  has  just  been  made. 

Fabric  G. — A  moderately  heavy  duck  used  in  the  manufacture  of  stitched 
canvas  belts.    The  warp  threads  are  6  ply  26  per  inch  and  the  filling  5  ply 

^Proceedims,  Am.  Soc.  Test.  Mats..  Vol.  XVIII.  Part  I.  p.  380  (1918). 
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16  per  inch.    Bone  dry  the  canvas  weighed  27.5  oz.  per  sq.  yd.  and,  at  6  per 

cent  regain,  29.1  oz. 

Moisture,  per  cent 0  6 .  23      '9.79 

Average  tensile  strength,  lb 194  329  375 


Table  III. — Strength  Increase  in  Various  Fabrics  for 
Various  Moisture  Regains. 


Fabric 

percent. 

Rateoflnoreaaein 

Per  ecot  of  Dry 

Strength  for  Each  Per 

cent  of  Moiatore. 

Weight  at 
6  per  cent  Rcgaia. 
o«.  per  sq.  yd. 

A-ChaeM  Cloth 

10.49 

2.69 

1.54 

10.88 

5.98 

8.10 

C-Wing  Fabric 

10.33 

3.52 

4.00 

I>-SheetiDg 

10.88 

4.91 

5.48 

10.88 

6.06 

8.60 

F-TIre  Fabric 

9.00 

6.67 

17.3 

G-BdtDuek 

9.79 

9.63 

29.1 

H— HeaTyDock 

8.22 

17.12 

49.34 

Table  IV.-— Correction  for  Various  Weights  of  Fabric. 


Fabrio. 


B  Cloth. 
B— Omaburg. . . 
C— Wing  Fabrio. 

D-Sheeting 

E-Oinabarg. . . 
F— Tire  Fabric.. 
G— Belt  Duck. . 
H— Heavy  Duck, 


Wd^t  at  6  pa  oent 
Regain,  oi.  per  aq.  yd. 


IM 
8.10 
4.00 
5.48 
8.60 
17.3 
29.1 
49.34 


CoRCction  Rate. 


0.57 
3.00 
1.48 
2.03 
3.18 
6.40 
10.77 
18.26 


Fabric  H. — ^A  very  heavy  closely  woven  canvas.  There  were  19  threads 
per  inch  in  the  warp,  13  ply.  The  filling  was  made  up  of  15  threada  per 
inch,  14  ply.  Bone  dry  the  canvas  weighed  46.55  oz.  per  sq.  yd.  and,  act  6 
per  cent  regain,  49.34  oz. 

Moisture,  per  cent 0  5 .  28         8 .  22 

Average  tensile  strength,  lb 204  381  491 
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Fig.  3. — ^Rate  of  Increase  in  Tensile  Strength  with 
Relation  to  Weight  of  Fabric 
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The  lines  plotted  in  Fig.  2  show  that  the  strength  increase 
in  every  case  is  fairly  uniform  and  at  the  rates  indicated  in 
Table  III. 

The  plot  of  Fig.  3  shows  the  rate  of  increase  in  relation  to 
the  weight  of  the  fabric.  Any  expression  or  formula,  therefore, 
to  be  used  to  correct  apparent  strengths  for  the  moisture  present 
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Moisture  Regain,  percent  of  Dry  Weight. 

Pig.  4. — Tensile  Strength  of  Fabrics  Corrected  for  Moisture. 

must  embody  the  weight  of  the  fabric.  The  rate  of  increase  in 
strength  runs  by  approximately  a  straight  line  from  2.69  per 
cent  for  1.54-oz.  fabrics  to  17.12  per  cent  for  49.34-oz  duck. 
The  rate  of  this  increase  is  very  nearly  0.37  per  cent  per  ounce 
of  fabric  weight. 

Therefore,  there  is  for  every  weight  of  fabric  a  "correction 
rate"    equal  to  0.37  multiplied   by   its   ordinary   weight   in 
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ounces  per  square  yard.    For  the  fabrics  given  above  this  will  be 
as  shown  in  Table  IV. 

Thus  to  correct  any  cotton  fabric  for  moisture  present  and 
bring  it  to  a  condition  of  6^  per  cent  standard  regain,  would 
require  the  use  of  a  formula  such  as: 

Tensile  Strength  Corrected  to  Standard  Moisture  Regain  of  6i  per  cent  = 
Tensile  Strength  from  Machine  Reading  X  [100  +  (Rate  X  6.5)1 
100  +  (Rate  X  Actual  Regain  at  Test) 

If  the  above  formula  be  applied  to  all  the  preceding  tests 
the  plot  of  Fig.  4  will  be  the  result.  This  indicates  a  fair  degree 
of  uniformity  in  the  results  whatever  the  moisture  content 
may  be. 

The  above  investigation  was  referred  to  Sub-Committee  I 
on  Humidity. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  38  members,  of  whom  26  have  voted 
affirmatively,  none  negatively,  and  12  have  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

G.  B.  Haven, 

Chairman, 
D.  E.  DouTY, 

Secretary. 


Editorial  Note. 

The  minor  re\'isions  in  the  Tentative  General  Methods  for 
Testing  Cotton  Fabrics  proposed  when  this  report  was  pre- 
sented at  the  annual  meeting  (see  Summar>'  of  the  Proceedings, 
page  23),  were  approved  subject  to  a  favorable  letter  ballot  vote 
of  the  committee.  This  vote  being  favorable,  the  Methods  in 
question  appear  in  their  revised  form  on  pages  749-755. 
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REPORT  OF  COMMITTEE  E-1 

ON 

METHODS  OF  TESTING. 

Committee  E-1  has  held  one  formal  meeting  since  the 
last  annual  meeting  of  the  Society. 

The  committee  has  under  consideration  a  number  of  subjects 
all  of  which  are  in  the  hands  of  sub-committees,  which  thus  far 
have  only  made  progress  reports  to  the  main  committee.  A 
portion  of  the  work  performed  by  these  sub-committees  will 
probably  lead,  by  1920,  to  the  proposal  of  some  tentative  revision 
of  existing  standards  or  the  development  of  some  new  standards, 
or  both. 

In  the  meantime,  it  is  believed  to  be  advisable  to  print  as 
an  appendix  to  this  report  the  progress  report  of  the  Sub-Com- 
mittee on  Density  in  order  to  elicit  discussion. 

This  report  has  been  submitted  to  letter  ballot  of  the  com- 
mittee, which  consists  of  36  members,  of  whom  26  voted  afl&rma- 
tively,  none  negatively,  and  10  refrained  from  voting. 

Respectfully  submitted  on  behalf  of  the  committee, 

G.  Lanza, 

Chairman. 
S.  V.  Runnings, 

Secretary. 
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STANDARDIZATION  OF  METHODS  FOR  THE 
DETERMINATION  OF  DENSITY. 

By  H.  W.  Bearce. 

In  any  list  of  the  physical  characteristics  of  a  substance, 
its  density^  or  specific  gravity*  is  usually  included  in  the  form 
of  a  numerical  value.  If  these  values  are  to  be  relied  upon  when 
obtained  by  different  observers  or  by  different  methods,  it  is 
important  that  they  be  both  accurate  and  comparable. 

In  this  paper  I  shall  point  out  some  of  the  methods  of  obser- 
vation and  calculation  which  may  be  of  service  in  obtaining 
results  that  are  satisfactory  in  both  of  these  respects. 

In  determining  the  density  of  soUds  and  liquids,  one  of  the 
following  types  of  apparatus,  or  methods  of  measurement,  is 
usually  employed: 

1.  Picnometer  (specific  gravity  bottle); 

2.  Hydrostatic  weighing  method; 

3.  Hydrometer; 

4.  Westphal  apparatus; 

5.  Special  apparatus. 

The  method  to  be  employed  in  any  given  case  is  dependent 
upon  the  nature  of  the  material  whose  density  is  to  be  determined 
and  upon  the  precision  of  measurement  required. 

For  determining  the  density  of  hquids  any  one  of  the  above 
methods  may  be  employed,  while  for  sohds  either  the  method 
of  hydrostatic  weighing  or  special  apparatus  is  nearly  always 
employed,  though  in  some  special  cases  the  picnometer  is  useful. 

^  Density  is  the  mass  per  unit  of  volume;  it  is  usually  ezi>res9ed  in  grams  per  cubic 
centimeter  (or  per  milliliter).  The  cubic  centimeter  (that  is,  the  volume  of  a  cube  1  cm.  on  a 
side)  is  not  exactly  equal  to  the  milliliter,  but  the  difference  is  so  slight  as  to  be  negligible  in  all 
ordinary  density  determinations.  The  milliliter  is  equal  to  1 .000027  cubic  centimeters.  (See 
Travaux  et  Memoirei  du  Bureau  International  des  Poids  et  Mesures,  XIV,  1910.)  In  all 
volumetric  measurements  the  milii liter  is  the  unit  of  volume  employed,  though  it  is  referred 
to  as  the  "cc."  or  the  "ml."  When  the  cubic  centimeter  is  actually  employed  it  should  be 
written  as  "cm*"  and  not  as  "cc." 

'  Specific  gravity  is  an  abstract  number  expressing  the  ratio  of  the  weight  of  a  certain 
volume  of  the  material  in  question  to  the  weight  of  the  same  volume  of  some  other  substance 
taken  as  standard  at  a  stated  temperature. 
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Density  and  specific  gravity,  while  fundamentally  different 
as  pointed  out  in  footnotes  (l)  and  (2),  are  nevertheless  deter- 
mined in  the  same  way  and  may  have  the  same  numerical  values. 
The  two  terms  are  often  used  synonymously  as  expressing  the 
"heaviness"  of  a  substance.  They  may  properly  be  so  used  if 
care  is  taken  to  state  the  luiits  employed,  but  there  is  always 
danger  of  confusion  and  misinterpretation  of  results  unless  the 
units  employed  and  the  temperatures  involved  are  clearly  and 
definitely  stated. 

Specific  gravity  may  be  determined  at  any  convenient 
temperatures  and  referred  to  water  at  any  desired  temperature. 
F6r  example,  specific  gravity  may  be  determined  at  20°  C.  and 
referred  to  water  at  20°,  15°,  4°  C.,  or  any  other  desired  temper- 
ature. It  is  then  expressed  as  specific  gravity  at  20°/20°  C, 
20°/15°  C,  or  20°/4°  C.  If  determined  at  25°  C,  the  specific 
gravity  is  expressed  as  25°/20°  C,  25°/15°  C,  or  25°/4°  C. 

Specific  gravity  is  often  expressed  in  terms  of  water  at  the 
same  temperature  as  that  at  which  the  substance  is  weighed; 
for  example,  15°/15°,  20°/20°,  25°/25°.  It  is  preferable, 
however,  especially  in  the  case  of  liquids,  to  express  all  specific 
gravities  in  terms  of  water  at  4°  C.  The  values  are  then  directly 
comparable,  since  they  are  measured  in  terms  of  the  same 
unit,  and  if  the  change  of  specific  gravity  per  degree  change  of 
temperature  is  known  they  may  all  be  easily  reduced  to  the 
same  temperature.  There  is  also  the  additional  advantage  that 
specific  gravities  when  so  expressed  are  numerically  the  same  as 
densities  in  grams  per  milliliter.  For  example,  specific  gravity 
at  25°/4°  C.  is  numerically  the  same  as  density  at  25°  C.  expressed 
in  grams  per  milliliter. 

Picnometer  and  Hydrostatic  Weighing  Methods. 

In  making  specific  gravity  determinations  on  a  series  of 
samples  of  the  same  kind  by  means  of  a  picnometer,  it  is  Ukely 
that  the  temperatures  of  the  various  samples  will  differ  some- 
what imless  a  constant  temperature  bath  is  available.  Suppose 
the  temperatures  range  as  follows:  23°.5,  24°.4,  25. °0,  25°.6, 
and  26°.2  C.  The  specific  gravities  may  then  be  calculated  at 
23°.5/4°,  24°.4/4°,  25°.0/4°,  25°.6/4°,  and  26°.2/4°,  and,  if 
the  change  of  specific  gravity  per  degree  is  known,  the  values 


Digitized  by 


Googl( 


414  Report  of  Committee  E-1  (Appendix). 

can  at  once  be  reduced  to  25°/4°  by  multiplying  the  change  per 
degree  by  the  difference  between  the  temperature  of  observation 
and  25^.  For  example,  if  the  samples  are  linseed  oil,  of  which 
the  change  in  specific  gravity  per  degree  Centigrade  is  0.00068, 
the  specific  gravities  can  be  reduced  to  25^/4°  by  subtracting 
from  the  observed  values  of  the  successive  samples  0.00068 
times  1.5,  0.6,  0,  -0.6,  and  -1.2. 

If  the  above  specific  gravities  had  been  expressed  in  terms  of 
water  at  the  temperature  of  observation,  in  each  case  they  would 
have  been  at  23°.5/23''.5,  24°.4/24''.4,  25725°,  25^6/25''.6, 
and  26°.2/26°.2°,  and  would  not  then  have  been  directly  compar- 
able or  easily  reducible  to  the  same  basis,  since  the  correction  to 
be  applied  in  each  case  would  then  involve  both  the  expansion  of 
the  liquid  itself  and  the  change  of  the  unit  of  measurement; 
that  is,  the  density  of  water. 

For  purposes  of  comparison,  specific  gravities  are  some- 
times shown  in  parallel  columns  at  15°/! 5°  and  at  25^25°. 
This  method  d9es  not  make  possible  a  real  comparison  since  the 
values  given  in  the  two  coliunns  are  measured  in  different  units. 
It  shows  only  the  difference  between  the  expansion  of  the  liquid 
in  question  and  that  of  water  over  the  same  temperature  range. 
If  it  should  happen  that  the  liquid  in  question  had  the  same  rate 
of  expansion  as  water  then  the  two  columns  would  be  identical. 
That  is,  it  would  appear  that  the  specific  gravity  of  the  liquid 
did  not  change  with  change  of  temperature. 

In  actually  carrying  out  specific  gravity  determinations  by 
means  of  a  picnometer  in  such  a  way  as  to  most  easily  reduce  all 
determinations  to  the  basis  of  25°/4°,  20°/4°  or  other  convenient 
basis,  it  will  be  found  desirable  to  first  calibrate  the  picnometer 
in  such  a  way  that  the  weight  of  water  contained  by  it  at  all 
temperatures  over  the  range  covered,  can  be  conveniently  tabu- 
lated for  ready  reference.  This  can  be  done  by  determining 
the  weight  of  water  contained  at  any  convenient  temperature 
and  from  that  finding  the  voliune  at  that  temperature  by  means 
of  the  known  density  of  water,  by  means  of  the  equation, 
V  =  m/d.  The  volume  of  the  picnometer  at  other  temperatures 
differing  by  0°.l,  or  0°.5  or  1°.0,  as  desired,  can  then  be  calcu- 
lated by  assuming  that  for  ordinary  glass  the  volume  coefficient 
is  0.000023  per  imit  of  volume  per  degree  Centigrade.  The 
weight  of  water  required  to  fill  the  picnometer  at  any  temper- 
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ature  can  then  be  calculated  by  again  using  the  table  of  water 
densities. 

The  specific  gravity  of  a  liquid  at  any  temperature  in  the 
range  covered  by  the  picnometer  calibration  can  then  be  calcu- 
lated at  once  by  dividing  the  weight  of  the  liquid  contained  at 
any  temperature  by  the  weight  of  water  at  the  same  temperature. 
But  if  it  is  desired  to  express  all  specific  gravities  in  terms  of 
water  at  4°  C,  it  is  then  necessary  to  divide  the  weight  of  water 
at  each  temperature  by  the  density  of  water  at  that  temperature. 
This  operation  will  have  the  effect  of  reducing  again  to  the  volume 
of  water  (or  internal  volume  of  the  picnometer)  at  that  temper- 
ature. It  is  apparent,  therefore,  that  if  the  weight  of  the  liquid 
contained  in  a  picnometer  at  any  temperature  be  divided  by  its 
volume  at  that  temperature,  the  result  will  be  the  specific 
gravity  of  the  liquid  at  that  temperature  in  terms  of  water  at 
4°  C.  taken  as  unity.  It  will  also  be  numerically  the  same  as  the 
density  of  the  liquid  at  that  temperature,  in  grams  per  milliliter. 
A  numerical  example  will  make  the  matter  clear: 
Suppose  a  picnometer  is  found  to  hold  50.0000  g.  of  water 
at  20°  C.  Its  volume  will  be  50.0000-5-0.998234  =  50.0884  ml., 
and  at  integral  degrees  between  18°  and  25°  C.  will  be  as  follows: 

Volume  of  Weight  of 

Temperature,  Picnometer.  Water, 

/°  C.  ml.  g. 

18 50.0861  50.0172 

19 50.0873  50.0089 

20 50.0884  50.0000 

21 50.0896  49.9906 

22 50.0907  49.9806 

23 50.0919  49.9702 

24 50.0930  49.9592 

25 50.0942  49.9478 

Suppose  that  at  20°  C.  the  linseed  oil  required  to  fill  the 
picnometer  has  an  apparent  weight  of  46.5000  g.;  then  the 
apparent  specific  gravity  at  20°/20°  is  46.5000/50.000  =  0.93000. 
The  specific  gravity  at  20°/4°  can  be  calculated  by  multiplying 
0.93000  by  the  density  of  water  at  20°  C,  0.93000X0.9982343  = 
0.92835.  The  specific  gravity  at  20°/4°  can  be  determined  more 
directly  by  dividing  the  weight  of  the  linseed  oil  at  20°  C  by  the 
volume  of  the  picnometer  at  20°  C,  or  46.5000/50.0884  = 
0.92835. 
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To  obtain  the  specific  gravity  at  flf^  divide  the  weight  of 
the  substance  at  f  by  the  weight  of  water  given  in  the  third 
column  opposite  f. 

To  obtain  the  specific  gravity  at  ^°/4°  C,  divide  the  weight 
of  the  substance  at  f  by  the  volume  of  the  picnometer  given  in 
the  second  column  opposite  f. 

To  reduce  the  specific  gravity  at  i^'l^''  C.  to  /i74°  C, 
multiply  the  change  of  specific  gravity  per  degree  change  of 
temperature  by  the  temperature  difference  and  add  the  product 
to  or  subtract  it  from  the  specific  gravity  at  /°/4°  C,  depending 
upon  whether  i^  is  greater  or  less  than  f. 

In  all  of  the  foregoing  discussions  it  has  been  assumed  that 
apparent  specific  gravity  was  desired;  that  is,  the  apparent 
weights  have  not  been  corrected  for  the  buoyancy  of  the  air. 

In  case  the  true  specific  gravity  is  desired,  this  can  be 
obtained  either  by  correcting  all  weighings  for  air  buoyancy 
before  determining  the  ratio  of  the  weights,  or  by  applying  a 
correction  to  the  apparent  specific  gravity. 

A  convenient  table  is  given  in  the  U.  S.  Pharmacopoeia 
(revision  of  1910)  for  making  this  correction  from  apparent  to 
true  specific  gravity.  It  is  based  on  specific  gravities  at 
25^/25°  C,  but  is  sufficiently  exact  for  practical  purposes  at 
all  ordinary  laboratory  temperatures.    The  table  is  as  follows: 


Apparent 
Specific  Gravity. 

0.6 

0.7 

0.8 

0.9 

1.0 


Correction. 
+0.00047 
+0.00035 
+0.00024 
+0.00012 
0.00000 


Apparent 
Specific  Gravity. 

1 

2 

3 

4 

5 


Correction. 
0.00000 
-0.00118 
-0.00236 
-0.00353 
-0.00471 


1.1. 
1.2. 
1.3. 
1.4. 
1.5. 


-0.00012 
-0.00024 
-0.00035 
-0.00047 
-0.00059 


6. 
7. 
8. 
9. 
10. 


-0.00589 
-0.00706 
-0.00824 
-0.00942 
-0.01060 


1.6. 
1.7. 
1.8. 
1.9. 
2.0. 


-0.00071 
-0.00082 
-0.00094 
-0.00106 
-0.00118 


11. 
12. 
13. 
14. 
15. 


-0.01177 
-0.01295 
-0.01413 
-0.01530 
-0.01648 
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From  an  examination  of  the  above  table  it  will  be  seen  that 
for  substances  whose  specific  gravity  does  not  differ  much  from 
unity,  the  difference  between  apparent  and  true  specific  gravity 
is  small;  while  for  substances  whose  specific  gravity  is  far  from 
unity,  the  correction  is  correspondingly  large. 

In  case  it  is  desired  to  correct  the  apparent  weight  for  air 
buoyancy,  this  correction  may  be  calculated  by  means  of  an 
appropriate  table  of  air  densities  at  various  temperatures  and 
pressures.  Such  a  table  is  given  in  Circular  No.  19  of  the  Bureau 
of  Standards.  The  buoyancy  correction  to  be  applied  to  any 
apparent  weight,  to  reduce  it  to  true  weight  in  vacuo,  is  calcu- 
lated by  multiplying  the  air  density  by  the  difference  in  volume 
between  the  object  weighed  and  the  weights  required  to  balance 
it  on  an  even  arm  balance;  or 

B=piV-VJ 

in   which    5  =  air    buoyancy,    /3  =  air   density,    F= volume   of 
object  weighed,  and  F„,= volume  of  weights. 

The  numerical  values  of  V  and  F«,  will  be  arrived  at  by  an 
approximation  which  may  be  carried  to  any  desired  degree  of 
accuracy. 

The  value  of  V  is  equal  to  m/d,  and  for  a  first  approximation 
m  may  be  taken  as  the  uncorrected  weight,  and  d  as  the  apparent 
specific  gravity.  In  the  same  way  V^  may  be  taken  as  the 
apparent  weight  divided  by  8.4,  the  assumed  density  of  the 
weights.  This  gives  an  approximate  value  for  B  which  may  be 
applied  to  the  apparent  weights  and  by  this  means  a  more  exact 
value  for  V  and  V^  can  be  determined  and  with  these  values  of 
V  and  V^  sl  more  exact  value  of  B  can  be  obtained.  This  process 
may  be  continued  until  the  successive  values  of  F,  F„  and  B 
differ  by  negligible  amounts.  In  most  cases  the  second  approxi- 
mation will  be  found  to  be  sufficiently  exact,  and  in  many  cases, 
only  the  first  approximation  will  be  required. 

For  ordinary  laboratory  determinations  of  specific  gravity 
by  either  the  picnometer  or  the  method  of  hydrostatic  weighing, 
it  will  be  found  unnecessary  to  reduce  from  apparent  to  true 
specific  gravity,  since  for  liquids  whose  specific  gravity  is  not 
far  from  unity,  say  from  0.8  to  1.2,  the  difference  between 
apparent  and  true  specific  gravity  is  at  most  only  about  two 
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units  of  the  fourth  decimal  place.  This  difference  is  negligible 
in  comparison  with  other  errors  that  will  ordinarily  be  made 
imless  special  precautions  are  taken. 

Sources  of  Error. — ^The  following  are  the  principal  sources 
of  error  in  specific  gravity  determinations  by  means  of  the 
picnometer  or  the  method  of  hydrostatic  weighing: 

(a)  Errors  in  weighing; 

(b)  Errors  in  temperature  measurement; 

(c)  Lack  of  proper  wetting  of  sample; 

(d)  Lack  of  homogeneity  of  sample; 

(e)  Change  of  volume  of  picnometer; 

(f)  Evaporation  of  sample. 

(a)  Effect  of  Errors  in  Weighing, — The  accuracy  of  specific 
gravity  determinations  is  directly  dependent  upon  the  accuracy 
of  the  weighings  on  which  the  determinations  are  based,  and 
any  error  in  the  determined  weight,  whether  arising  from  improper 
filling  of  the  picnometer,  the  presence  of  air  bubbles,  lack  of 
proper  cleaning  of  the  outer  surface  of  the  picnometer,  or  from 
actual  error  in  the  operation  of  the  balance,  will  result  in  a  corre- 
sponding error  in  the  specific  gravity  determination.  The  mag- 
nitude of  the  resulting  error  will  depend  upon  the  magnitude  of 
the  error  in  weight  and  upon  the  relation  of  this  error  to  the  total 
weight.  For  example,  an  error  of  5  mg.  on  50  g.  will  result  in 
an  error  of  1  part  in  10,000  in  the  specific  gravity,  while  the 
same  error  on  a  weight  of  5  g.  wiU  result  in  an  error  of  1  part  in 
1000.  It  is  important,  therefore,  in  aU  specific  gravity  deter- 
minations, whether  by  picnometer  or  by  hydrostatic  weighing, 
to  use  samples  of  such  size  that  the  unavoidable  errors  in  weight 
will  not  result  in  greater  errors  than  are  permissible  in  the 
specific  gravity. 

If  an  ordinary  -200-g.  analytical  balance  is  used,  a  mass  of 
from  50  to  100  g.  will  usually  be  found  satisfactory  in  the  case 
of  solids,  and  a  picnometer  having  a  capacity  of  50  to  100  ml. 
in  the  case  of  liquids.  The  use  of  a  small  sample  is,  of  course, 
sometimes  made  necessary  by  the  nature  of  the  material  or  lack 
of  availability. 

When  the  method  of  hydrostatic  weighing  is  used,  a  sinker 
or  plummet  having  a  volume  of  about  50  to  75  ml.  will  be  found 
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convenient.  In  this  connection  mention  should  be  made  of  the 
fact  that  in  the  method  of  hydrostatic  weighing,  errors  are  often 
introduced  by  the  condition  of  the  suspension  wire  at  the  point 
where  it  passes  through  the  surface  of  the  hquid.  For  accurate 
weighing  the  diameter  of  the  wire  should  be  as  small  as  is  con- 
sistent with  safety  and  its  surface  should  be  either  coated  with 
platinum  black  or  plated  with  unburnished  gold.  The  apparatus 
should  be' so  arranged  that  the  wire  passes  through  the  liquid 
surface  at  all  times  when  the  same  is  being  weighed  in  the  hquid. 
This  can  easily  be  arranged  by  having  a  suitable  yoke  or  basket 
into  which  the  sample  is  slipped. 

(b)  Effect  of  Errors  in  Temperature  Measurement.— One  of 
the  most  frequent  and  troublesome  causes  of  error  in  specific 
^avity  determinations  is  inaccuracy  of  temperature  measure- 
ment. In  order  fot  accurate  determinations  to  be.  made,  constant 
temperatures  must  be  maintained  and  accurately  measured. 
An  error  of  1°  C.  in  the  measured  temperature  of  an  oil  or 
similar  hquid  will  result  in  an  error  of  from  0.0006  to  0.0008 
in  the  specific  gravity  value  determined.  An  equal  error  in  the 
temperature  of  the  water  used  in  cahbrating  the  picnometer 
will  result  in  an  error  of  about  0.0002  if  the  caUbration  is  made  at 
about  20°  C.  If  the  two  errors  happen  to  be  in  opposite  directions 
the  resulting  error  in  specific  gravity  will  be  equal  to  the  sum  of 
the  two  while  if  they  are  in  the  same  direction  it  will  be  equal 
to  their  difference. 

(c)  Errors  Due  to  Lack  of  Proper  Wetting  of  the  Surface. — 
When  a  solid  body  is  immersed  in  a  hquid  its  surface  is  not,  in 
general,  completely  and  uniformly  wetted  by  the  liquid.  This 
is  especially  true  in  the  case  of  metals  immersed  in  water.  A 
thin  film  of  air  adheres  to  the  surface,  especially  if  it  is  rough  or 
crystallin,  and  this  gives  an  apparent  volume  of  the  soUd  that  is 
incorrect.  A  specific  gravity  value  based  on  this  volume  will,  of 
course,  be  correspondingly  incorrect. 

This  troublesome  film  of  air  may  be  avoided  by  the  use  of  a 
hquid  which  completely  wets  the  soUd.  The  solid  may  be 
immersed  and  weighed  in  this  liquid  instead  of  in  water  as  is 
ordinarily  done;  or  the  soUd  may  be  first  wet  with  alcohol  and 
the  alcohol  then  washed  off  with  water  and  the  soUd  immersed 
in  water  while  still  wet.     In  case  the  sohd  is  weighed  in  a  Uquid 
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other  than  water  in  order  to  determine  the  specific  gravity  of  the 
solid  it  is,  of  course,  necessary  to  knov  the  specific  gravity  of  the 
hqnid  with  sufficient  accuracy  for  this  purpose.  This  may  be 
determined  by  weighing  in  the  liquid  a  plummet  or  sinker  of 
known  mass  and  volume,  or  by  means  of  the  picnometer. 

(d)  Errors  Due  to  Lack  of  Homogeneity  of  Sample, — In 
determining  the  density  of  a  solid  great  care  should  be  taken 
to  insure  that  there  are  no  voids  or  regions  of  non-uniform  density 
within  the  sample.  The  result  obtained  by  any  method  will  be 
the  ratio  of  the  total  mass  to  the  total  volume  of  the  sample; 
that  is,  the  average  density  of  the  entire  sample;  and  if  the 
particular  sample  in  question  has  a  void  in  its  interior  the 
average  density  determined  will  be  lower  than  the  true  density 
of  the  material.  The  magnitude  of  the  error  will  depend  upon  the 
relation  of  the  volmne  of  the  voids  to  the  total  volume  of  the 
sample. 

{e)  Change  oj  Volume  oj  Picnometer, — Certain  picnometers 
are  so  designed  that  a  thermometer  serves  also  as  a  ground-in 
stopper.  The  volume  of  the  picnometer  at  any  filling  is  depend- 
ent upon  the  force  with  which  the  stopper  is  pressed  into  place 
and  it  is  exceedingly  difficult  to  set  it  with  uniformity.  The 
result  of  this  condition  is  that  the  actual  volume  of  the  pic- 
nometer when  calibrated  with  water  may,  or  may  not,  be  the 
same  as  its  volume  when  usd  to  determine  specific  gravity.  Any 
lack  of  agreement  in  the  volumes  when  calibrated  and  when 
used  results  in  a  corresponding  error  in  the  specific  gravity 
determination. 

•  (/)  Evaporation  oJ  Sample, — Most  picnometers  are  so 
designed  that  the  liquid  in  the  picnometer  is  in  direct  contact 
either  with  the  ground  glass  joint  or  a  hole  drilled  through  the 
glass  stopper.  In  either  case  an  appreciable  amount  of  evapo- 
ration of  volatile  liquid  occurs  while  determinations  are  being 
made.  This  evaporation  with  its  consequent  errors  is  especially 
troublesome  in  the  case  of  picnometers  designed  with  a  ground 
joint  with  which  the  liquid  comes  in  contact.  ,  The  evaporation 
can  be  largely  overcome  by  suitable  design  such  that  the  liquid 
comes  in  contact  only  with  polished  glass.  A  very  satisfactory 
arrangement  is  one  in  which  the  picnometer  terminates  in  a 
capillary  tube  over  which  a  cap  is  fitted;    the  capillary  tube 
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extends  into  the  cap  a  sufficient  distance  so  that  the  liquid  can  be 
set  flush  with  the  tip  of  the  capillary  and  the  ground  glass  joint 
is  back  from  the  tip  a  sufficient  distance  so  that  the  liquid  in 
the  picnometer  does  not  creep  back  and  come  in  contact  with 
the  ground  joint. 

Hydrometer. 

For  use  in  determining  the  specific  gravity  of  oils  or  other 
liquids  of  sufficient  transparency  and  fluidity  the  hydrometer  is 
well  suited  in  case  the  accuracy  required  is  within  the  range  of 
the  instrimient.  By  the  exercise  of  ordinary  care  in  manipu- 
lation, a  hydrometer  which  has  been  carefully  calibrated  should 
yield  results  that  are  accurate  to  one  of  the  smallest  subdivisions 
of  its  scale.  For  example,  a  so-called  "precision"  hydrometer 
should  yield  results  that  are  accurate  to  one  unit  of  the  third 
decimal  place,  or,  if  graduated  in  percentages,  to  0.1  per  cent. 
By  the  exercise  of  special  precautions  as  to  temperature  control, 
cleaning,  etc.,  this  degree  of  accuracy  can  be  considerably 
improved  upon. 

Westphal  Balance. 

The  Westphal  balance,  while  considerably  used  in  deter- 
mining the  specific  gravity  of  liquids,  is  not  in  general  susceptible 
of  great  accuracy,  and  its  calibration  is  unreliable  and  change- 
able. Its  principal  advantage  is  that  it  can  be  used  on  a  sample 
of  small  volimie.  In  general  it  is  no  more  accurate  than  a  hydrom- 
eter and  not  as  convenient. 

Special  Apparatus. 

Special  apparatus  for  determining  density  is  usually  designed 
to  meet  special  requirements  as  to  either  accuracy  or  speed  of 
operation.  These  requirements  are  in  general  mutually  exclusive 
and  the  fulfilment  of  one  means  the  sacrifice  of  the  other.  In 
the  design  and  operation  of  such  apparatus  care  should  be 
exercised  to  maintain  a  proper  balance  between  these  two 
requirements. 

A  treatment  of  special  apparatus  will  not  be  attempted  in 
the  present  paper. 
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REPORT  OF  COMMITTEE  E-4 

ON 

MAGNIFICATION  SCALES  FOR  MICROGRAPHS. 

Committee  E-4  held  one  meeting  during  the  year,  at  which 
nine  members  were  present  and  six  absent.  The  Definitions 
and  Rules  governing  the  Preparation  of  Micrographs  of  Metals 
and  Alloys  (E  2-18  T)^  were  gone  over  carefully,  having  in  mind 
the  various  further  suggestions  and  criticisms  which  have  come 
to  the  attention  of  the  committee  since  its  last  report.  The 
committee  accordingly  offers  the  following  amendments: 

Section  1, — ^Leave  out  150,  250,  750,  and  1500,  and  insert 
200,  making  the  section  read: 

"The  standard  magnifications  for  general  use  in  making 
micrographs,  expressed  in  diameters,  shall  be  as  follows: 
10,  25,  50,  75,  100,  200,  500,  1000. 

Sections  g  and  3. — Substitute  for  these  sections  the  follow- 
ing: 

"2.  For  general  use  in  Society  reports,  and  for  showing 
grain  size,  the  following  magnifications  are  recommended: 

Matsrial.                                            Cast.  Wrought. 

Steel  and  Ferrous  Materials 100  100 

Copper 50  and  100  75 

Copper-Zinc  Alloys 50     "     100  75 

Copper-Nickel  Alloys 50     "     100  200 

Copper-Nickel-Zinc  Alloys 50     "     100  200 

Lead-Tin-Antimony  Alloys* 50    "    200  

Section  4. — To  paragraph  (a)  add  the  following: 

"except  in  those  special  cases  where  the  details  of  structure 
are  to  be  illustrated." 


>  Proutdingi,  Am.  Soc  Test.  Mate..  Vol.  XVIII,  Part  1.  p.  716  (1918). 
'  Indading  tboM  oontalnlng  Mnall  peromtagM  of  ooppar. 

(422) 
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Add  a  new  paragraph  (e),  as  follows: 

"(^)  Photographs  in  which  the  magnification  is  less 
than  10  diameters  are  usually  made  with  photographic 
lenses  or  single  magnifiers.  These  will  be  considered  as 
"macrographs." 

With  each  macrograph  should  be  printed  an  explana- 
tory title,  together  with  the  actual  magnifications,  method 
of  illumination,  and  general  treatment  indicating  what  the 
author  desires  to  illustrate,  so  that  it  will  not  be  necessary 
to  refer  to  the  text  for  general  information." 

Add  to  the  footnote  on  "Grain-Size  Measurements"  the 
following: 

"After  considering  various  criticisms,  owing  to  the 
fact  that  75  diameters  has  become  an  established  practice 
for  use  in  illustrating  the  structure  and  grain  size  of  wrought 
copper  and  the  copper-zinc  alloys,  and  that  a  large  volume 
of  work  has  been  done  using  this  magnification,  it  seems 
advisable  to  retain  a  magnification  of  75  diameters  for  this 
class  of  material." 

On  account  of  probable  changes,  the  conmiittee  recom- 
mends that  these  Tentative  Definitions  and  Rules,  as  thus 
amended,  be  continued  as  tentative  for  at  least  one  more  year. 

This  report  has  been  submitted  to  letter  ballot  of  the 
committee,  which  consists  of  15  members,  of  whom  12  have 
voted  aflirmatively,  none  negatively,  and  3  have  refrained 
from  voting. 

Respectfully  submitted  on  behalf  of  the  conmiittee, 

W.  H.  Bassett, 

Chairtnan. 


Editorial  Note. 

The  proposed  revisions  in  the  Tentative  Definitions  and 
Rules  governing  the  Preparation  of  Micrographs  of  Metals  and 
Alloys  referred  to  in  this  report  were  accepted  at  the  annual 
meeting  and  the  Definitions  in  their  revised  form  appear  on  pages 
768-773. 
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REPORT  OF  COMMITTEE  E-6 

ON 
PAPERS  AND  PUBLICATIONS. 

Since  the  last  annual  meeting  there  has  been  no  occasion 
to  hold  a  general  meeting  of  Committee  E-6.  Its  functions  rela- 
tive to  the  acceptance  of  papers  have  been  discharged  by  the 
Advisory  Committee  and  other  members  of  the  committee  who 
have  given  individual  expert  advice.  The  committee  has  also 
received  assistance  of  this  kind  from  members  of  the  Society 
not  connected  with  the  committee,  for  which  it  desires  to  record 
its  appreciative  acknowledgment. 

The  program  this  year  is  one  of  the  most  important  and 
interesting  ones  in  the  history  of  the  Society.  In  addition  to  the 
many  important  recommendations  included  in  the  reports  of  the 
standing  committees,  such  subjects  as  the  following  are  covered 
in  the  technical  papers:  Measurement  of  the  mobility  and  yield 
value  of  paint,  the  development  of  deep  etching  tests  of  rails 
and  forgings,  modem  high  speed  steel,  fatigue  and  impact  tests, 
testing  apparatus,  non-ferrous  metals,  and  cement  and  concrete. 

A  Topical  Discussion  is  scheduled  on  the  subject  of  Magnetic 
Analysis,  a  field  of  investigation  which  gives  great  promise. 

Arrangements  have  been  made  for  a  joint  session  with  the 
American  Concrete  Institute  devoted  to  Cement  and  Concrete, 
similar  to  the  one  held  last  year.  A  motion  picture  showing 
certain  activities  of  the  United  States  Forest  Products  Laboratory 
has  been  arranged  for. 

The  program  contains  26  committee  reports  and  23  papers, 
exclusive  of  the  Topical  Discussion  on  Magnetic  Analysis, 
which  will  be  formally  introduced  by  the  presentation  of  five 
papers.  The  .Advisory  Committee  has  had  to  decline  several, 
offers  of  papers  received  after  the  expiration  of  the  limiting  date 
announced  in  a  circular  to  members.  Of  the  50  items  on  the 
program,  all  but  three — one  committee  report  and  two  papers — 

(424) 


Digitized  by 


Googl( 


On  Papers  and  Publications. 


425 


liave  been  preprinted  for  use  at  the  meeting.  These  preprints 
aggregate  873  pages  as  compared  with  870  pages  preprinted 
last  year. 

The  interest  of  the  program  is  well  attested  by  the  volume  of 
written  discussion  of  certain  of  the  papers  which  has-been 
received  by  the  committee  for  presentation  during  the  meeting. 
It  is  estimated  that  the  discussion  thus  received  in  advance 
comprises  approximately  50  printed  pages. 

Three  committee  reports  containing  recommendations  as  to 
standards,  namely,  Committee  C-1  on  Cement,  Committee  C-7 
on  Lime,  and  Committee  D-11  on  Rubber  Products,  were  received 


Table  I. — Comparative  Data  for  Preprints. 


fteprints. 

On  Program,  but 

not  Plr^printed, 

pages. 

Year. 

Distributed 

in  Advanoe, 

pases. 

Not  Distributed 

in  Advanoe, 

pages. 

Total, 

1913 

461 
668 
891 
846 
978 
690 
646 

238 
260 
76 
91 
100 
180 
227 

699 
928 
967 
937 
1078 
870 
873 

81 

1914 

11 

1915 

0 

1916 

0 

1917 

0 

1918 

19 

1919 

50  (estimated) 

too  late  to  be  mailed  four  weeks  in*  advance  of  the  annual  meeting 
as  required  in  the  Regulations  Governing  Standing  Committees. 
A  fourth  report,  that  of  Committee  C-11  on  G>'psum,  was 
received  by  the  required  time  of  eight  weeks  in  advance  of 
the  meeting,  but  was  so  voluminous  that  it  was  not  foimd  possible 
to  print  it  in  time  to  distribute  it  four  weeks  in  advance  of  the 
meeting.  Preprints  of  these  four  reports  were  mailed  to  the 
members  on  June  14;  and  since  they  have  been  received  by  the 
members  in  advance  of  the  meeting,  the  committee  recommends 
that  this  requirement  of  the  Regulations  be  waived  so  that 
the  reconmiendations  in  the  reports  may  be  considered  at  this 
meeting. 

The  preprints  distributed  in  advance  of  the  meeting  were 
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mailed  in  three  instalments,  on  April  30,  May  27  and  June  14. 
The  comparative  data  for  preprints  since  1913,  when  preprinting 
was  first  undertaken  on  an  extensive  scale,  are  given  in  Table  I. 
This  report  has  been  submitted  to  letter  ballot  of  {the 
committee,  which  consists  of  nine  members,  all  of  whom  have 
voted  afl&rmatively. 

Respectfully  submitted  on  behalf  of  the  committee, 

C.  L.  Warwick, 

Chairman. 
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The  term  Tentative  Standards  is  applied  to  proposed 
Standards  which  are  printed  for  one  or  more  years  with  a  view 
of  eliciting  criticism,  of  which  the  committee  concerned  will 
take  due  cognizance  before  recommending  final  action  towards 
their  adoption  as  standard. 

Members  of  the  Society  and  others  are  invited  to  direct 
written  criticism  of  any  of  these  Tentative  Standards  to  the 
officer  of  the  appropriate  committee  whose  name  and  address 
appear  in  the  footnote  to  the  titie  of  each  Tentative  Standard. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

STEEL  TIE  PLATES.* 

Serial  Designation:  A  67-18  T. 

These  spediications  are  issued  under  the  fixed  designation  A  67;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1916;  Revised,  1917,  1918. 

In  view  of  the  abnormal  difficulty  in  obtaining  materials  In  time  of  war, 
the  rejection  limits  for  phosphorus  in  acid  steels  shall  be  raised  0.01  per  cent 
above  the  values  given  in  these  specifications.  This  shall  be  effective  during 
tho  period  of  the  war  and  until  otherwise  ordered  by  the  Society. 

1.  These  specifications  cover  two  grades  of  steel  tie  plates,  Material 
namely:  soft  and  medium.  The  soft  grade  will  be  used  unless  ^^^^^^^ 
otherwise  specified. 

I.     MANUFACTURE. 

2.  The  steel  may  be  made  by  the  Bessemer  or  open-hearth  ProceM. 
process. 

II.     CHEMICAL  PROPERTIES  AND  TESTS. 

3.  The  steel  shall  conform  to  the  following  requirements  Chemical 
as  to  chemical  composition:  CompotWon. 

1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1.  1920.  to  Mr.  C.  L.  Warwick.  Secretary  of  Committee  A-1  on  Steel, 
1313  spruce  St..  PhUaddpbia.  Pa. 

(4  29) 
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BnsBMR.  SovT  Gradk.  Mbdxum  Gkadi. 

Carbon,  per  cent not  under  0. 06  not  under  0. 12 

Phosphorus,  per  cent not  over    0.10  not  over    0.10 

Opbk-Hbarth. 

Carbon,  per  cent not  under  0. 12  not  under  0. 20 

Phosphorus,  per  cent not  over    0 .  06         not  over    0 .  06 

Ladle  Audyiet.  4.  (a)  A   carBon   determination  shall  be  made  of   each 

melt  of  Bessemer  steel,  and  two  analyses  every  24  hours  repre- 
sehting  the  average  of  the  elements  carbon,  manganese,  phos- 
phorus  and  sulfur,  contained  in  the  steel,  one  for  each  day  and 
night  turn  respectively.  These  analyses  shall  be  made  from 
drillings  taken  at  least  J  in.  beneath  Uie  surface  of  a  test  ingot 
obtained  during  the  pouring  of  the  melts.  The  chemical  com- 
position thus  determined  shall  be  reported  to  the  purchaser 
or  his  representative,  and  shall  conform  to  the  requirements 
specified  in  Section  3. 

(b)  An  analysis  of  each  melt  of  open-hearth  steel  shall 
be  made  by  the  manufacturer  to  determine  the  percentages  of 
carbon,  manganese,  phosphorus  and  sulfur.  This  analysis 
shall  be  made  from  drillings  taken  at  least  i  in.  beneath  the 
surface  of  a  test  ingot  obtained  during  the  pouring  of  the  melt. 
The  chemical  composition  thus  determined  shall  be  reported 
to  the  purchaser  or  his  representative,  and  shall  conform  to  the 
requirements  spedfied  in  Section  3. 

Check  Anaiyiei.  5.  An  analysis  may  be  made  by  the  purchaser  from  a 

finished  tie  plate  representing  each  melt  of  open-hearth  steel, 
and  each  melt  or  lot  of  10  tons  of  Bessemer  steel.  The  carbon 
content  thus  determined  shall  not  be  less  than  that  specified  in 
Section  3,  and  the  phosphorus  content  shall  not  exceed  that 
specified  in  Section  3  by  more  than  25  per  cent. 


Bend  Teiti. 


Teit^Spedmeni. 


III.    PHYSICAL  PROPERTIES  AND  TESTS. 

6.  The  bend  test  specimens  specified  in  Section  7 


shaU 


bend  cold  through  180  deg.  aroimd  a  pin  the  diameter  of  which 
is  equal  to  the  thickness  of  the  specimen  for  the  soft  grade, 
and  to  twice  the  thickness  of  the  specimen  for  the  medium 
grade,  without  cracking  on  the  outside  of  the  bent  portion. 

7.  Bend  test  specimens  shall  be  taken  from  the  finished 
tie  plates,  or  from  the  rolled  bars;   and  longitudinally  with  the 
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irolMng.  They  shall  be  rectangular  in  section,  not  less  than  i  in. 
in  width  between  the  planed  sides,  and  shall  have  two  parallel 
faces  as  rolled.  They  shall  be  free  from  ribs  or  projections. 
Where  the  design  of  the  tie  plates  is  such  that  the  specimen 
-cannot  be  taken  between  the  ribs  or  projections,  these  ribs  or 
projections  shall,  in  preparing  the  specimen,  be  planed  ofiF  even 
with  the  main  surface  of  the  tie  plate. 

8.  If  preferred  by  the  manufacturer  and  approved  by  the  Optionai]Bead 
purchaser,  the  following  bend  test  may  be  substituted  for  that  '^•■*^ 

-described  in  Section  6: 

A  piece  of  the  rolled  bar  shall  bend  cold  through  90  deg. 
around  a  pin  the  diameter  of  which  is  equal  to  the  thickness 
of  the  section  where  bent  for  the  soft  grade,  and  to  twice  the 
thickness  of  the  section  where  bent  for  the  mediimi  grade,  with- 
out cracking  on  the  outside  of  the  bent  portion. 

9.  (a)  One  bend  test  shall  be  made  from  each  melt  of  open-  Nnmber  d  TMtt. 
hearth  steel,  or  from  each  melt  or  lot  of  10  tons  of  Bessemer 

steel. 

(b)  If  any  test  specimen  shows  defective  machining  or 
develops  flaws,  it  may  be  discarded  and  another  specimen 
substituted. 

IV.     WORKMANSHIP  AND  FINISH. 

10.  The  tie  plates  shall  be  smoothly  rolled,  true  to  temp  et,  Workmanih^. 
and  shall  be  straight  and  out  of  wind  on  the  surface  which  will 

form  the  bearing  for  the  rail.  They  shall  conform  to  the  dimen- 
sions specified  by  the  purchaser,  with  the  following  permissible 
variations: 

(a)  For  plates  with  shoulders  parallel  to  the  directidh  of 
rolling,  a  variation  of  t^  in.  in  thickness,  }  in.  in  rolled  width, 
and  1^  in.  in  sheared  length  will  be  permitted. 

(b)  For  plates  with  shoulders  perpendicular  to  the  direction 
•of  rolling,  a  variation  of  ^  in.  in  thickness,  i  in.  in  rolled  width, 
and  J  in.  in  sheared  length  will  be  permitted.  The  distance 
from  the  face  of  shoulder  to  the  outside  end  of  plate  shall  not 
vary  more  than  i  in.,  and  from  the  face  of  shoulder  to  the 
inside  end  not  more  than  i  in. 

11.  The  finished  tie  plates  shall  be  free  from  burrs  and  other  Finiih. 
: surface  deformations  caused  by  the  shearing  and  punching; 
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they  shall  also  be  free  from  other  injurious  defects  and  shall? 
have  a  workmanlike  finish. 

V.    MARKING. 
MarUiig.  12.  The  name  or  brand  of  the  manufacturer,  the  section  and 

the  year  of  manufacture  shall  be  rolled  in  raised  letters  and 
figures  on  the  outside  of  the  shoulder  of  the  plates,  and  a  portion, 
of  this  marking  shall  appear  on  each  finished  tie  plate. 

VI.     INSPECTION   AND   REJECTION. 

latpectioB.  13.  The  inspector  representing  the  purchaser  shall  have 

free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  tie  plates  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all- 
reasonable  facilities  to  satisfy  him  that  the  tie  plates  are  being 
furnished  in  accordance  with  these  specifications.  All  tests 
.  (except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  unless  otherwise  speci- 
fied, and  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

R«jectiom  14.   (a)  Unless  otherwise  specified,  any  rejection  based  on 

tests  made  in  accordance  with  Section  5  shall  be  reported  within 
five  working  days  from  the  receipt  of  samples. 

(ft)  Tie  plates  which  show  injurious  defects  subsequent  to- 
their  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

Rehearing.  15.  Samples  tested  in  accordance  with  Section  5,  which 

represent  rejected  tie  plates,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction  with 
the  results  of  the  tests,  the  manufacturer  may  make  claim  for 
a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED   WITH    THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

BOILER  AND  FIREBOX  STEEL  FOR  STATIONARY 

SERVICE.* 

Serial  Designation:  A  70-18  T. 

These  specifications  are  issued  undftr  the  fixed  designation  A  70;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1916;  Revised,  1917,  1918. 

1.  These  specifications  cover  two  grades  of  steel  for  boilers  Material 
for  stationary  service,  namely:  flange  and  firebox.  Covered. 

I.    MANUFACTURE. 

2.  The  steel  shall  be  made  by  the  open-hearth  process.  Praceet. 

II.    CHEMICAL  PROPERTIES  AND  TESTS. 

3.  The  steel  shall  conform  to  the  following  requirements  as  chemical 
to  chemical  composition:  Compodttoa, 

Flangx.  Pirxbox. 

For  plates  1  in.  or  under 

in  thickness 0.12-0.25    percent 

For  plates  over  1  in.  in  * 

thickness 0.12-0.30 

Manganese 0.30-0.60  0.30-0.60 

Phosphorus  /^^^ not  over  0.05        not  over  0.04 

^^  \Basic "       "    0.04  "     "    0.035       " 

Sulfur "      "    0.05  "    "    0.04 


Carbon  • 


1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer^ 
ably  before  January  1,  1920.  to  Mr.  C.  L.  Warwick.  Secretary  of  Committee  A-1  on  Steel. 
1315  spruce  St..  Philadelphia.  Pa. 

(433) 
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Ladle 
AnalytM. 


Check 
Analyees. 


Tendon  Teetf. 


Modiflcatione 
in  Elongation. 


Bend  Tette. 


Homogeneity 
Tette. 


4.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  the  elements 
specified  in  Section  3.  This  analysis  shall  be  made  from  a  test 
ingot  taken  during  the  pouring  of  the  melt.  The  chemical 
composition  thus  determined  shall  be  reported  to  the  purchaser 
or  his  representative,  and  shall  conform  to  the  requirements 
specified  in  Section  3. 

5.  Ah  analysis  may  be  made  by  the  purchaser  from  a 
broken  tension  test  specimen  representing  each  plate  as  rolled. 
The  chemical  composition  thus  determined  shall  conform  to  the 
requirements  specified  in  Section  3. 

III.    PHYSICAL  PROPERTIES  AND  TESTS. 

6.  (a)  The  material  shall  conform  to  the  following  reqxiire- 
ments  as  to  tensile  properties: 

Plangb  and  Pirsbox. 

Tensile  strength,  lb.  per  sq.  in .« 55  000  -  65  000 

Yield  point,  min.,     "         **    0.5  tens.  str. 

.      .       .         .  1 500  000 

Elongation  in  8  in.,  nun.,  per  cent ; 

Tens.  str. 

but  for  firebox  steel  not  less  than  24  per  cent,  subject  to  the  modifica- 
tions of  Section  7. 

(6)  The  yield  point  shall  be  determined  by  the  drop  of  the 
beam  of  the  testing-machine. 

7.  (a)  For  material  over  i  in.  in  thickness,  a  deduction  of 
0.5  from  the  percentages  of  elongation  specified  in  Section  6  (a) 
shall  be  made  for  each  increase  of  i  in.  in  thickness  above  i  in., 
to  a  minimum  of  20  per  cent. 

(6)  For  material  J  in.  or  under  in  thickness,  the  elongation 
shall  be  measured  on  a  gage  length  of  24  times  the  thickness  of 
the  specimen. 

8.  The  test  specimen  shall  bend  cold  through  180  deg. 
without  cracking  on  the  outside  of  the  bent  portion,  as  follows: 
For  material  1  in.  or  under  in  thickness,  around  a  pin  the  diameter 
of  which  is  equal  to  the  thickness  of  the  specimen;  and  for  mate- 
rial over  1  in.  in  thickness,  around  a  pin  the  diameter  of  which  is 
equal  to  twice  the  thickness  of  the  specimen. 

9.  For  firebox  steel,  a  sample  taken  from  a  broken  tension 
test  specimen  shall  not  show  any  single  seam  or  cavity  more 
than  i  in.  long,  in  either  of  the  three  fractures  obtained  in  the 
test  for  homogeneity,  which  shall  be  made  as  follows: 
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The  spedmen  shall  be  either  nicked  with  a  chisel  or  grooved 
on  a  machine,  transversely,  about  t^r  "i-  deep,  in  three  places 
about  2  in.  apart.  The  first  groove  shall  be  made  2  in.  from  the 
square  end;  each  succeeding  groove  shall  be  made  on  the  opposite 
side  from  the  preceding  one.  The  specimen  shall  then  be  firmly 
held  in  a  vise,  with  the  first  groove  about  J  in.  above  the  jaws, 
and  the  projecting  end  broken  off  by  light  blows  of  a  hammer, 
the  bending  being  away  from  the  groove.  The  specimen  shall  be 
broken  at  the  other  two  grooves  in  the  same  manner.  The 
object  of  this  test  is  to  open  and  render  visible  to  the  eye  any 
seams  due  to  failure  to  weld  up  or  to  interposed  foreign  matter, 
or  any  cavities  due  to  gas  bubbles  in  the  ingot.     One  side  of 


I 


'  n     I  ••^#:  {ParaiM6ecHoa\  ' 

)^— About  3  -^.\^  f\nothssfhanrY 


■About  le' 
Fig.  1. 


->! 


each  fracture  shall  be  examined  and  the  lengths  of  the  seams 
and  cavities  determined,  a  pocket  lens  being  used  if  necessary. 

10.  (a)  Tension  test  specimens  shall  be  taken  longitudinally  Tot  sp^dment. 
from  the  bottom  of  the  finished  rolled  material,  and  bend  test 
specimens  shall  be  taken  transversely  from  the  middle  of  the  top 

of  the  finished  rolled  material.  The  longitudinal  test  specimen 
shall  be  taken  in  the  direction  of  the  longitudinal  axis  of  the 
ingot,  and  the  transverse  test  specimen  at  right  angles  to  that  axis. 
(6)  Tension  and  bend  test  specimens  shall  be  of  the  full 
thickness  of  material  as  rolled,  and  shall  be  machined  to  the 
form  and  dimensions  shown  in  Fig.  1 ;  except  that  bend  test 
specimens  may  be  machined  with  both  edges  parallel. 

11.  {a)  One  tension  and  one  bend  test  shall  be  made  from  Nombw  of  Tests, 
each  plate  as  rolled. 
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(b)  If  any  test  spedmen  shows  defective  machining  or  devel- 
ops flaws,  it  may  be  discarded  and  another  specimen  substituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test  speci- 
men is  less  than  that  specified  in  Section  6  (a)  and  any  part  of 
the  fracture  is  outside  the  middle  third  of  the  gage  length,  as 
indicated  by  scribe  scratches  marked  on  the  specimen  before 
testing,  a  retest  shall  be  allowed. 

IV.  PERMISSIBLE  VARIATIONS  IN  WEIGHT  AND  THICKNESS. 
PonDiMibie  12.  The  thickness  of  each  plate  shall  not  vary  more  than 
VtfUtiont.   0.01  in.  under  that  ordered. 


Table  I. — ^Permissible  Overweights  of  Vla 
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lor  over 

The  overweight  of  each  lot*  in  each  shipment  shall  not 
exceed  the  amount  given  in  Table  I.  One  cubic  inch  of  rolled 
steel  is  assumed  to  weigh  0.2833  lb. 

V.    FINISH. 
Finjib.  13.  The  finished  material  shall  be  free  from  injurious  defects 

and  shall  have  a  workmanlike  finish. 

VI.    MARKING. 
8ffarkijig.  14.  (a)  The  name  or  brand  of  the  manufacturer,  melt  or 

slab  number,  grade,  and  lowest  tensile  strength  for  its  grade 

>  The  term  *']ot*'  applied  to  Table  I  meaoa  all  of  the  plates  of  each  group  width  and 
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specified  in  Section  6  (a),  shall  be  legibly  stamped  on  each  plate. 
The  melt  or  slab  number  shall  be  legibly  stamped  on  each  test 
specimen. 

(6)  When  specified  on  the  order,  plates  shall  be  match- 
marked  as  defined  in  Paragraph  (c)  so  that  the  test  specimens 
representing  them  may  be  identified.  When  more  than  one 
plate  is  sheared  from  a  single  slab  or  ingot,  each  shall  be  match- 
marked  so  that  they  may  all  be  identified  with  the  test  specimens 
representing  them. 

(c)  Each  match  mark  shall  consist  of  two  over-lapping 
circles  each  not  less  than  1^  in.  in  diameter,  placed  upon  the 
shear  lines,  and  made  by  separate  impressions  of  a  single-circle 
steel  die. 

(J)  Match-marked  coupons  shall  match  with  the  sheets 
represented  and  only  those  which  match  properly  shall  be 
accepted. 

VII.    INSPECTION  AND  REJECTION. 

15.  The  inspector  representing  the  purchaser  shall  have  inspection, 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 

works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  aJBFord  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  unless  otherwise  speci- 
fied, and  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

16.  (a)  Unless  otherwise  specified,  any  rejection  based  on  Rejection. 
tests  made  in  accordance  with  Section  5,  shall  be  reported  within 

five  working  days  from  the  receipt  of  samples. 

(b)  Material  which  shows  injurious  defects  subsequent  to 
its  acceptance  at  the  manufacturer's  works  will  be  rejected,  and 
the  manufacturer  shall  be  notified. 

17.  Samples  tested  in  accordance  with  Section  5,  which  Rehearing, 
represent  rejected  material,  shall  be  preserved  for  two  weeks 

from  date  of  the  test  report.  In  case  of  dissatisfaction  with 
the  results  of  the  tests,  the  manufacturer  may  make  claim  for 
a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

CARBON  TOOL  STEEL.^ 

Serial  Designation:  A  71  -  17  T. 

These  specifications  are  issued  under  the  fixed  designation  A  71;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1917. 


Material 
Covered. 


1.  These  specifications  cover  carbon  tool  steel  in  ten  classes 
and  three  grades,  determined  by  the  chemical  composition 
specified  in  Section  3. 


I.     MANUFACTURE. 

Process.  2.  The  Steel  shall  be  made  by   the  crucible  or  electric 

process,  with  the  exception  of  Grade  C,  which  may  be  made 
by  the  open-hearth  process. 

II.    CHEMICAL  properties  AND  TESTS. 

Chemical  3.  The  Steel  shall  conform  to  the  following  requirements 

Composidoii.  ^  ^^  chemical  composition: 


>  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1,  1920,  to  Mr.  C.  L.  Warwick,  Secretary  of  Committee  A-1  on  Steel. 
1315  Spruce  St.,  Philadelphia.  Pa. 
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EunmTB  CoNBiDSBaD. 

Gbadi  a. 

Oradi  B. 

Gram  C. 

Culm  No. 
P  1 

0.45-0.60 
0.60-0.76 
0.76-0.90 
0.90-1.06 
1.06-1.20 
1.20-1.36 
.1.86-1.50 
1.60-1.06 
1.06-1.80 
1.80-1.06 

0.40 

0.02 

0.02 

0.85 

a 

1 

0.45 
0.026 
0.035 
0.85 

2 

8 

4 

^ 

5 

1 

Carbon,  per  oeat 

6 

a 

7 

1 

8 

9 

10 

MangniMBO,  mai^  per  wot. 

0.00 

FhoiphoraB.  max,  per  eent. 
Bufur,  max.,  per  emt 

0.085 

0.04 

Rifimn,  max.,  per  cent 

0.25 

4.  In  case  of  dispute,  the  chemical  analyses  shall  be  made  Chemical 
in  accordance  with  the  Standard  Methods  for  Chemical  Analysis  ^'^y"*"- 
of  Plain   Carbon   Steel    (Serial   Designation:    A  33)^  of   the 
American  Society  for  Testing  Materials. 

III.    PERMISSIBLE  VARIATIONS   IN   DIMENSIONS. 

5.  The  permissible  variations  in  the  size  of  the  material  PermiMibie 
ordered  shall  be  agreed  upon  by  the  contractor  and  the  purchaser-  Vtriatioiu. 

IV.     FINISH. 

6.  The  material  shall  be  free  from  injurious  defects,  and  Finish, 
shall  have  a  workmanlike  finish.    . 

V.    MARKING. 

7.  The  identification  marks  to  be  placed  on  the  material  MarUag. 
shall  be  agreed  upon  by  the  contractor  and  the  putchaser. 

VI.     INSPECTION  AND  REJECTION. 

8.  The  contractor  shall  afford  the  inspector,  free  of  cost,  inapectioii. 
all  reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications. 

9.  Material   which   does    not   conform    to    the   chemical  Rejection, 
composition  and  agreed  variations,  or  which  shows  injurious 
defects,  will  be  rejected,  and  the  contractor  shall  be  notified. . 

>  1918  Book  of  ^S.T.M.  Standarda. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

LOW-CARBON-STEEL  TRACK  BOLTS.' 

Serial  Designation:  A  76  -  18  T. 

These  specifications  are  issued  under  the  fixed  designation  A  76;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1918. 

In  view  of  the  abnormal  difficulty  In  obtaining  materials  In  time  of  war, 
the  rejection  limits  for  phosphorus  In  acid  steels  shall  be  raised  0.01  per  cent 
above  the  values  given  in  these  specifications.  This  shall  be  eflTective  during 
the  period  of  the  war  and  until  otherwise  ordered  by  the  Society. 

I.     MANUFACTURE. 

Proceu.  1.  (a)  The  steel  may  be  made  by  the  Bessemer  or  open- 

hearth  process. 

(6)  The  threads  may  be  cut  or  rolled. 

II.     CHEMICAL  PROPERTIES  AND  TESTS. 

Chemical  2.  (a)  The  steel  for  the  bolts  shall  conform  to  the  following 

Composition,  requirements  as  to  chemical  composition: 

_,       ,  /  Bessemer not  over  0.10  per  cent. 

P^^^P^^^^n  Open-hearth "       "     0.05         " 

(6)  The  steel  for  the  nuts  shall  be  "soft  steel." 


»  Criticisms  of  these  Tentative  Specifications  arc  solicited  and  should  be  directed,  prefer- 
ably before  January  1,  1920.  to  Mr.  C.  L.  Warwick,  Secretary  of  Committee  A-1  on  Steel, 
1315  Spruce  St.,  Philadelphia,  Pa. 
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3.  (a)  A   carbon   determination   shall   be  made   of  each  Ladle  Anaiysei. 
melt  of  Bessemer  steel,  and  two  analyses  every  24  hours  repre- 
senting the  average  of  the  elements  carbon,  manganese,  phos- 
phorus and  sulfur,  contained  in  the  steel,  one  for  each  day  and 

night  turn  respectively.  These  analyses  shall  be  made  from 
driUings  taken  at  least  i  in.  beneath  the  siudface  of  a  test  ingot 
obtained  during  the  pouring  of  the  melts.  The  chemical  com- 
position thus  deteimined  shall  be  reported  to  the  purchaser 
or  his  representative,  and  shall  conform  to  the  requirements 
specified  in  Section  2. 

{b)  An  analysis  of  each  melt  of  open-hearth  steel  shall  be 
made  by  the  manufacturer  to  determine  the  percentages  of  carbon, 
manganese,  phosphorus  and  sulfiu:.  This  analysis  shall  be 
made  from  drillings  taken  at  least  i  in.  beneath  the  siudface  of  a 
test  ingot  obtained  during  the  pouring  of  the  melt.  The  chem- 
ical composition  thus  determined  shall  be  reported  to  the  pur- 
chaser or  his  representative,  and  shall  conform  to  the  require- 
ments specified  in  Section  2. 

4.  An  analysis  may  be  made  by  the  purchaser  from  a  Check  Anaiyees. 
finished  bolt  representing  each  melt.     The  phosphorus  content 

thus  determined  shall  not  exceed  that  specified  in  Section  2  by 
more  than  25  per  cent. 

III.     PHYSICAL  PROPERTIES  AND  TESTS. 

5.  The  stock  from  which  the  bolts  are  made  shall  conform  Tendon  Tesu. 
to  the  following  requirements  as  to  tensile  properties: 

Tensile  strength,  lb.  per  sq.  in 55  000  -  70  000 

„,..«..  1500000 

Elongation  m  8  in.,  mm.,  per  cent -— 

Tens.  str. 

6.  The  test  specimen  shall  bend  cold  through  180  deg.  flat  Bend  Tesu. 
on  itself  without  cracking  on  the  outside  of  the  bent  portion. 

7.  Tension  and  bend  test  specimens  shall  be  taken  irom  the  Test  Spedmens. 
full-size  rolled  bars.     Tension  test  specimens  shall  be  of  8-in. 

gage  length. 

8.  (a)  One  tension  and  one  bend  test  shall  be  made  from  Number  of  Tests, 
each  melt  of  steel.     When  the  melts  can  not  be  identified,  one 

tension  and  one  bend  test  shall  be  made  from  each  lot  of  10  tons 
or  fraction  thereof. 
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Reteitt. 


(b)  If  any  test  specimen  develops  flaws,  it  may  be  discarded 
and  another  specimen  substituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test 
specimen  is  less  than  that  specified  in  Section  5  and  any  part  of 
the  fracture  is  outside  the  middle  third  of  the  gage  length,  as 
indicated  by  scribe  scratches  marked  on  the  specimen  before 
testing,  a  retest  shall  be  allowed. 

9.  If  the  results  of  the  physical  tests  of  any  test  lot  do  not 
conform  to  the  requirements  specified,  two  additional  tension 
and  two  additional  bend  tests  shall  be  made  from  such  lot,  all 
of  which  shall  conform  to  the  requirements  specified. 


IV.    WORKMANSHIP  AND  FINISH. 

Workmanship.  10.  The  bolts  and  nuts  shall  conform  to  the  dimensions 

specified  by  the  purchaser.  They  shall  be  neatly  formed,  free 
from  fins  or  nickings.  The  head  shall  be  concentric  with,  and 
firmly  joined  to,  the  body  of  the  bolt,  with  the  imderside  of 
the  head  at  right  angles  to  the  body  of  the  bolt.  The  threads 
shall  be  sharp  and  true  to  gage  and  of  the  pattern  specified  by 
the  purchaser.  The  nuts  shall  fit  the  bolts  hand  free,  two  to  six 
turns,  and  wrench  tight  the  balance  of  the  way  without  distorting 
the  threads  or  twisting  the  bolts.  The  nuts  shall  be  screwed  on 
before  shipping,  a  sufficient  niunber  of  turns  to  hold  them  on  to 
destination.  A  variation  of  -^  in.  under  and  ^  in.  over  the 
specified  diameter  of  the  body  of  the  bolt  will  be  permitted. 
The  diameter  of  the  rolled  threads  shall  not  exceed  the  diameter 
of  the  body  of  the  bolt  more  than  ^  in.  for  |-in.  bolts  and  ^  in. 
for  1-in.  bolts.  The  length  of  the  bolt  under  the  head  shall  not 
vary  more  than  J  in.  from  that  specified.  A  variation  in  the 
dimensions  of  the  elliptical  shoulders  under  the  head  of  the  bolt 
of  -ii  in.  from  the  specified  size  will  be  permitted.  A  taper  of 
the  shoulder  of  ^  in.  will  be  permitted. 

Finiah.  11.  The  finished  bolts  and  nuts  shall  be  free  from  injurious 

defects  and  shall  have  a  workmanlike  finish. 

v.    MARKING. 

Markiiig.  12.  (a)  A  letter  or  brand  indicating  the  manufacturer  shaU 

be  pressed  on  the  head  of  the  bolt  when  it  is  formed. 
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(6)  Bolts  shall  be  packed  in  serviceable  packages.  All 
packages  shall  be  plainly  marked  as  to  material,  size  of  bolts 
and  name  of  manufacturer. 

VI.    INSPECTION   AND  REJECTION. 

13.  The  inspector  representing  the  purchaser  shall  have  free  inipection. 
entry,  at  all  times  while  work  on  the  contract  of  the  purchaser 

is  being  performed,  to  all  parts  of  the  manufacturer's  works 
which  concern  the  manufacture  of  the  bolts  and  nuts  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  bolts  and  nuts  are 
being  furnished  in  accordance  with  these  specifications.  All 
tests  (except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  and  shall  be  so  con- 
ducted as  not  to  interfere  unnecessarily  with  the  operation  of 
the  works. 

14.  Bolts  and  nuts  which  show  injurious  defects  subse-  Rejectioa. 
quent  to  their  acceptance  at  the  manufacturer's  works  will  be 
rejected,  and  the  manufacturer  shall  be  notified. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

ELECTRIC  CAST  STEEL  ANCHOR  CHAIN.^ 

Serial  Designaticm :    A  77  - 18  T. 

These  specifications  are  issued  under  the  fixed  designation  A  77 ;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1918. 

Material         1*  These  specifications  cover  the  cast  steel  to  be  used  in 
Covered,  all  parts  of  the  complete  chain,  including  stud  links,  enlarged 

links,  end  links,  shackles  and  shackle  pins  for  anchor  chain 

If  in.  and  over. 

I.    MANUFACTURE. 

ProceM.  2.  (a)  The  steel  shall  be  made  by  the  electric  furnace  pro- 
cess, and  all  castings  shall  be  produced  in  dry  sand  molds  or 
cores. 

{b)  Each  complete  shot  of  chain  shall  be  heat-treatedoin 
such  manner  that  the  treatment  will  be  complete  and  unif  rm 
throughout  its  entire  length. 

Weight  3.  The  weight  of  each  shot  of  chain  shall  not  be  less  than 

the  minimum  weight  specified  in  Table  I. 

>  Critidsms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  pnleiw 
ablylbeforejanusry  1.  1920,  to  Mr.  0.  L.  Warwidc,  Secretary  of  Committee  A-1  on  StMl* 
1315^Sprace.St..  Philadelphia.  Pa. 
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II.    PHYSICAL   TESTS. 

4.  (a)  For  each  complete  shot  of  15  fathoms  obtained  there  T««t  Chaiu. 
shall  be  cast  two  test  chains  consisting  of  at  least  one  link  from 
each  heat  entering  into  the  production  of  that  shot  of  chain. 
Each  link  in  the  test  chains  shall  be  properly  marked  for  identi- 
fication with  the  heat  from  which  it  is  poured.  The  test  chains 
shall  contain  not  less  than  three  links. 

(6)  Such  test  chains  shall  become  the  basis,  as  provided  in 
Section  5,  for  the  acceptance  or  rejection  of  the  material  entering 
into  the  shot  of  chain  they  represent. 

Tablb  I. — ^Minimum  Weight  pbr  Shot  of  15  Fathoms. 


8iie  of  Chain,  is. 

'f 

>A 

«§ 

'A 

>f 

'tt 

'I 

'» 

•i 

'tt 

2 

»A 


Weight,  lb. 


1625 
1776 
1935 
3000 
2235 
2410 
2500 
2785 
2075 
3  175 
3855 
3  570 


Site  of  Chain, 

^ 

^A 

^i 

»A 

^ 

^A 

4 

»A 

^ 

'tt 

^ 

^H 


Wdght.  lb. 

3  785 

4  015 

4  245 

4  485 

4  725 

4  060 

5  265 

5  535 

5  815 

6106 

6406 

6  705 

Sim  of  Chain,  in. 

^ 

»if 

3 

»A 

H • 

»A 

H 

»A 

1 

'A 

»i 

H 


Weight,  lb. 


7  015 

7  330 
7660 
7080 
8820 

8  660 
0010 
0360 
0  725 

10005 
10476 
12  025 


(c)  Both  test  chains  shall  be  heat-treated  with  the  com- 
plete &hot  of  chain  which  they  represent. 

5.  (a)  One  of  the  test  chains  shall  be  pulled  in  an  approved  Breaidaf  Testa. 
static  testing  machine  to  a  breaking  load  in  accordance  with  the 
loads  specified  in  Table  II.    If  this  first  test  chain  withstands  the 
required  tensile  breaking  load,  the  shot  of  chain  which  it  repre- 
sents shall  be  accepted  so  far  as  this  test  is  concerned. 

(b)  If  any  Unk  in  the  first  test  chain  fails  to  withstand  the 
required  tensile  breaking  load,  the  second  test  chain  shall  be 
subjected  to  the  same  test.  Prior  to  this  retest  the  shot  of 
chain  and  the  second  test  chain  may  be  subjected  to  a  re-heat 
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treatment  at  the  option  of  the  manufacturer.  If  the  second  test 
chain  passes  the  required  test  the  shot  of  chain  which  it  represents 
shall  be  accepted  so  far  as  this  test  is  concerned.  If  the  second 
test  chain  fails  to  pass  the  required  test  the  shot  of  chain  shall 
be  rejected. 

6.  (a)  The  complete  shot  of  chain  shall  then  be  subjected 
to  a  proof  test,  which  shall  consist  of  anchoring  each  end  thereof 
in  an  approved  static  testing  machine  and  subjecting  it  to  the 
proof  load  shown  in  Table  II,  according  to  its  respective  size. 
If  the  shot  of  chain  passes  this  test  it  shall  be  accepted. 


Table  II. — Proof  and  Breaking  Loads. 


Siseof 

Chain, 

in. 

Proof 

>l 

114  000 

>A- 

124  600 

.§....- 

131600 

>A- 

137  600 

If- 

149000 

»i*- 

160  600 

>i 

178000 

>«••■ 

185  600 

'i 

198000 

'M- 

211600 

2 

226  000 

2^... 

240000 

Breaking 

Test 

lb. 


100000 
176  000 
184  000 
193  000 
208  000 
225  000 
242  000 
260000 
278000 
296000 
310000 
336  000 


Siseot 
Chain, 


2j 

^ 

2f 

'^■■ 
4 

^ 

2|... 


Proof 

Test* 

lb. 


255  000 
270000 
285  000 
302  000 
318500 
336  000 
353  000 
866000 
379  000 
392  600 
406  500 
418500 


Breaking        Siieof 

Test.     1 1     Chain. 

lb.       I         in. 


357  000    1 

^ 

378  000 

2J|.... 

400000 

3 

423  000 

3A- 

446000 

^ 

470000 

»A- 

494  000 

»i 

612  000 

»A- 

531000 

\H 

550  000 

3A- 

568  030 

»i 

686  000 

4 

Proof 

Test. 

lb. 


431500 
444  600 
457  000 
469  500 
482  000 
494  600 
606500 
518  600 
530500 
541500 
553  000 
588  500 


Breaking 

Test. 

lb. 


604  000 
022  000 
640  000 
658000 
676  000 
698  000 
710  000 
726  000 
742  000 
758  000 
775  000 
824000 


8ho«k  Tests. 


(6)  If  any  link  or  links,  not  exceeding  three  in  any  one 
shot  of  15  fathoms,  fail  during  the  proof  test  a  new  link  or 
links  may  be  cast  in  and  the  shot  re-treated  and  again  subjected 
to  the  proof  tests.  If  it  passes  this  retest  the  shot  shall  be 
accepted,  provided  the  new  link  or  links  are  poured  from  a  heat 
represented  in  a  test  chain  which  had  passed  its  prescribed  break- 
ing tests.    If  it  does  not  pass  this  retest  the  shot  shall  be  rejected. 

(c)  If  more  than  three  links  of  any  one  shot  of  15  fathoms 
fail  on  proof  test,  the  shot  shall  be  rejected. 

7.  In  addition  to  the  breaking  and  proof  tests  specified  in 
Sections  5  and  6,  the  material  entering  into  the  manufacture  of 
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the  chain  shall  be  subjected  to  such  shock  tests  as  shall  be  agreed 
upon  between  the  manufacturer  and  the  purchaser,  in  order  to 
determine  its  shock-resisting  qualities. 

8.  In  the  event  that  only  one  test  chain  is  subjected  to  test,  Uie  of  Seco&d 
the  remaining  test  chain  may  be  xmited  with  and  become  a  part  ^***  Chain, 
of  another  complete  shot  of  chain,  and  shall  be  considered  accept- 
able although  not  represented  by  any  link  in  the  test  chains  for 

the  new  shot. 

III.    DIMENSIONS  AND  PERMISSIBLE  VARIATIONS. 

9.  All  castings  shall  conform  to  the  dimensions  and  per-  Dim«iidoiii. 
missible  variations  agreed  upon  between  the  manufacturer  and 

the  purchaser. 

IV.    FINISH. 

10.  All  castings  shall  be  free  from  shrinkage,  porosity  or  Finith. 
other  injurious  defects  which  would  affect  the  strength  of  the 
chain,  and  shall  have  a  workmanlike  finish. 

V.    MARKING. 

11.  Each  shot  of  chain  accepted  shall  be  legibly  stenciled  in  MarUoc 
accordance  with  the  requirements  of  the  purchaser. 

VI.    INSPECtlON. 

12.  The  inspector  representing  the  purchaser  shall  have  Inspectioiu 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 

works  which  concern  the  manufacture  of  the  chain  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  chain  is  being  fur- 
nished in  accordance  with  these  spedfications.  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment,  and  shall  be  so  conducted  as  not  to  interfere  unnec- 
essarily with  the  operation  of  the  works. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Mateiuals. 


TENTATIVE  SPECIFICATIONS 

FOR 

STEEL  PLATES  FOR  FORGE  WELDING.* 

Serial  Designation:  A  78  -  19  T. 

These  specifications  are  issued  under  the  fixed  designaticm  A  78;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision^ 
the  year  of  last  revision. 

Issued,  1919.  , 

Material  1-  These  specifications  apply  to  steel  plates  for  forge  welding 

Covered.        for  tank  cars  and  for  similar  construction. 

L    MANUFACTURE. 

ProceM.  2.  The  Steel  shall  be  made  by  the  open-hearth  or  any  other 

process  approved  by  the  purchaser. 

II.    CHEMICAL  PROPERTIES  AND  TESTS. 

Chemical  3.  (a)  The  Steel  shall  conform  to  the  following  require- 

Compodtioii.   ments  as  to  chemical  composition: 

Carbon not  over  0. 18  per  cent. 

Manganese 0.30-0.60        " 

Phosphorus •. not  over  0. 04        " 

Sulfur ! "      "    0.05        " 

1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed.  prefer> 
ably  before  January  1.  1920,  to  Mr.  C.  L.  Warwick,  Secretary  of  Committee  A-1  on  Steel. 
1315  Spnxce  St..  Philadelphia,  Pa. 

(448) 
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(6)  The  composition  of  steel  for  forge-welding  plates  should 
preferably  be  free  from  silicon,  nickel  or  chromium.  Where 
these  elements  are  present  the  maximum  quantity  of  any  one 
shall  not  exceed  0.05  per  cent. 

4.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the  udie  AnaiyMt. 
manufacturer  to  determine  the  percentages  of  carbon,  manga- 
nese, phosphorus  and  sulfur.    This  analysis  shall  be  made 

from  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
chemical  composition  thus  determin^  shall  be  reported  to  the 
piurchaser  or  his  representative,  and  shall  conform  to  the  reqidre- 
ments  specified  in  Section  3. 

5.  An  analysis  may  be  made  by  the  purchaser  from  a  broken  check  Anaiytet. 
tension  test  specimen  representing  eadhi  melt.    The  chemical 
composition  thus  determined  shall  conform  to  the  requirements 

spedfied  in  Section  3. 

III.    PHYSICAL  PROPERTIES  AND  TESTS, 

6.  (a)  The  material  shall  coMorm  to  the  following  minimum  Tendon  Tetu. 
requirements  as  to  tensile  properties: 

Tensile  strength,  f  plates  |  in.  or  under  in  thickness. ...       48  000 

lb. persq.in.  \ plates  over  }  in.  in  thickness 45  000 

Yield  pdnt,  lb.  per  sq.  in 0.5  tens.  str. 

Elongation  in  8  in. ,  per  cent ^^^^^^ 

Tens.  str. 

(6)  The  yield  point  shall  be  determined  by  the  drop  of  the 
beam  of  the  testing  machine. 

7.  (a)  For  material  over  f  in.  in  thickness,  a  deduction  of  1  Modiflcsdons 
from  the  percentage  of  elongation  specified  in  Section  6  (a)  ^  WooMtion. 
shall  be  made  for  each  increase  of  ^  in.  in  thickness  above 

f  in.,  to  a  minimum  of  20  per  cent. 

(6)  For  material  under  iJ^  in.  in  thickness,  a  deduction  of 
2.5  from  the  percentage  of  elongation  in  8  in.  specified  in  Section 
6  (a)  shall  be  made  for  each  decrease  of  ^  in.  in  thickness  below 
A  in. 

8.  The  test  specimen  shall  bend  cold  through  180  deg.  Bend  Tests, 
fiat  on  itself   without   cracking  on  the  outside  of  the   bent 
portion. 
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rMt  Sp^daeBt. 


9.  (a)  Tension  and  bend  test  specimens  shall  be  taken 
from  the  finished  rolled  material. 

(b)  Tension  and  bend  test  specimens,  except  as  specified 
in  Paragraph  (c),  shall  be  of  the  full  thickness  of  material  as 
rolled;  and  may  be  machined  to  the  form  and  dimensions  shown 
in  Fig.  1,  or  with  both  edges  parallel. 

(c)  Tension  and  bend  test  specimens  for  plates  over  1 J  in. 
in  thickness  may  be  machined  to  a  thickness  of  at  least  |  in.  for 
a  length  of  at  least  9  in. 


I  ^  .  ,  -^ipJ*:  Ifhrv/MSecffoff)  | 


I 


-/fboat  IS' 


Fig.  1. 

10.  (a)  One  tension  and  one  bend  test  shall  be  made  from 
each  melt;  except  that  if  material  from  one  melt  differs  f  in. 
or  more  in  thickness,  one  tension  and  one  bend  test  shall 
be  made  from  both  the  thickest  and  the  thinnest  material 
rolled. 

(6)  If  any  test  specimen  shows  defective  machining  or 
develops  flaws,  it  may  be  discarded  and  another  specimen 
substituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test 
specimen  is  less  than  that  specified  in  Section  6  (a)  and  any  part 
of  the  fracture  is  outside  the  middle  third  of  the  gage  length,  as 
indicated  by  scribe  scratches  marked  on  the  specimen  before 
testing,  a  retest  shall  be  allowed. 
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IV.    PERMISSIBLE  VARIATIONS  IN  WEIGHT  AND  THICKNESS. 

11.  The  cross-section  or  weight  of  plates  shall  be  covered  PmnittiUe 
by  the  following  permissible  variations.    One  cubic  inch  of  ^■'***®"- 
rolled  steel  is  assumed  to  weigh  0.2833  lb. 

(a)  When  Ordered  to  Weight  per  Square  Foot:  The  weight 
of  each  lot*  in  each  shipment  shall  not  vary  from  the  weight 
ordered  more  than  the  amoimt  given  in  Table  I. 

(6)  When  Ordered  to  Thickness:  The  thickness  of  each  plate 
shall  not  vary  more  than  0.01  in.  under  that  ordered. 

The  overweight  of  each  lot*  in  each  shipment  shall  not 
exceed  the  amoimt  given  in  Table  II. 

V.   FINISH. 

12.  The  finished  material  shall  be  free  from  injurious  defects  iiaiiiu 
and  shall  have  a  workmanlike  finish. 

VI.    MARKING. 

13.  The  name  or  brand  of  the  manufacturer  and  the  melt  MtfUag. 
number  shall  be  legibly  rolled  or  stamped  on  all  finished  material. 

The  melt  number  shall  be  legibly  marked,  by  stamping  if  prac- 
ticable, on  each  test  specimen. 

VII.    INSPECTION  AND  REJECTION.' 

14.  The  inspector  representing  the  purchaser  shall  have  iMp«ctiom. 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 

works  which  concern  the  manufacture  of  the  material  ordered* 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  unless  otherwise  speci- 
fied, and  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

>  The  tenn  "lot"  as»pli6d  to  Table  I  me«as  all  of  the  platee  of  each  froitp  width  aai 
(roup  weight. 

>The  tenn  '*lot"  appUed  to  TaUe  II  meane  aU  of  the  platee  of  each  snmp  width  aad 
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Table  I, 

— -Permissiblb  Variations  of  Plates  Ordered 

TO 

Weight. 

' 

PmiUBiBLX  Varutionb  in  Atbbaoi  Wmqirb  fmr  Sqcabi 
Foot  or  Piatm  for  Widtob  GnrsN,  ^ 
ExraaasKD  in  PmtcBMTAOM  or  OBonxo  WBiOBn. 

Ordikbd 

WSIUBT. 

LB.  PJBB  8Q.  rr. 

Under 
48  m. 

48  to 
60  in., 
excl. 

60  to 
72  in., 
excl. 

72  to 
84  in., 
excl. 

84  to 
06  in.. 
excL 

96  to 

108  in,. 

excl. 

108  to 

120  in.. 

excl. 

120  to 

132  in., 

exeL 

132  in, 

or 
over. 

OBDnBD 

LB.  PIR  BQ.'rr. 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

i 

i 

i 

1 

1 

1 

1 

1 

Under  6 

6 
4.5 

4 
3.5 

3 
3 
3 
2.5 

5.5 
5 

4.5 
4 

3 
3 
3 
3 

6 

5.5 
5 
4.5 

3 
3 
3 
3 

7 
6 

6.6 
6 

3 
3 
3 
3 

Under  6 

5    to    7.6ezcl. 

6    to   7.6  enL 

7JS  "  10      " 

5.5 

3 
3 

7 
6 

3 
3 

3 
3 

7J>  *'  10     " 

10     ••  12.6   •• 

8 

3 

10     "  12.5   •* 

12.5  "  16      •' 

3 

2.5 

3.5 

2.5 

4 

3 

4.6 

3 

3 

6.5 

3 

3 

7 

3 

12.6  "  16      " 

15     "  17.6   " 

2.5 

2.5 

3 

2.5 

3.5 

2.5 

4 

3 

4.5 

3 

5 

3 

5.5 

3 

6 

8 

16     "  17.5   •• 

17.6  "  20      •• 

2.5 

2 

2.5 

2.5 

3 

2.5 

3.6 

2.5 

3 

4.5 

3 

3 

6.6 

3 

17.5  "  20      •• 

20     "  26      •• 

2 

2 

2.5 

2 

2.5 

2.5 

3 

2.5 

3.5 

2.6 

4 

3 

4.6 

3 

5 

5.6 

8 

20     "  26      " 

26     ••  80      •• 

2 

2 

2 

2 

2.5 

2 

2.6 

2.5 

2.6 

3.5 

3 

3 

4.6 

3 

26     ••  80      •• 

30     ••  40      •• 

2 

2 

2 

2 

2 

2 

2.6 

2 

2.5 

2.5 

3 

2.5 

3.5 

3 

4 

4.5 

8 

30     "  40      " 

40  or  over 

2 

2 

2 

2 

2 

2 

2 

2 

2.6 

2 

2.5 

2.5 

2.6 

3.6 

8 

40oroTer 

NoTB.— The  weight  per  square  foot  of  individual  plates  shall  not  vary  from  the  ordered  wei^^t  by  mors 
than  U  times  the  amoimt  civen  in  this  table. 


Table  II.— F 

^RinSSIBLl 

Pbbmubi] 
Squa 

EXPBBM 

I  Overweights  of  Plates  Ordered  to  Thickness. 

Obobbbd 

BLS  EXCBBB  IN  AVBBAOB  WbIOBTS  PIE 

EB  Foot  or  Platbs  foE  Widthb  Gitbn, 

IBO  IN  PbBCBNTAOBB  Of  NoWNAL  WbIOSIB. 

Obbbod 

TmCKNBBB.  IN. 

Under 
48  in. 

48  to 
60  in.. 
excL 

60  to 

72  to 
84  In, 
exoL 

84  to 
96  in.. 
excL 

96  to 
lOSin., 
eicL 

108  to 
120in., 
excl. 

120  to 
lS2in. 
euL 

182  in 

or 
over. 

TmCKNBiB,  IN. 

Under  1/8 

0 

10 

14 

.. 

.. 

.. 

Under  1/8 

1/8  to  3/16  excl. 

8 

12 

.. 

.. 

.. 

.. 

.. 

1/8  to8;i6cieL 

8/16  "1/4     " 

7 

10 

12 

.. 

.. 

.. 

.. 

3/16  "  1/4     " 

1/4    "6/16   •• 

6 

g 

10 

14 

19 

1/4    "6/16   " 

6/16  "8/8     " 

6 

8 

12 

17 

6/16  "8/8     " 

8/8    "  7/16  - 

4.5 

7 

10 

15 

8/8    ••  7/16  " 

7/16  "  1/2     " 

4 

4.6 

6 

18 

7/16  "  1/2     " 

1/2    "6/8     " 

3.5 

4.6 

6 

11 

1/2    "6/8     " 

6/8    "8/4     " 

8 

8.6 

4.5 

9 

6/8    "8/4     " 

8/4    "1        " 

2.6 

8.6 

4 

4.6 

8 

8/4    "  I 

lerover 

2.6 

26 

8.5 

4i 

7 

lor  over 
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15.  (a)  Unless  otherwise  specified,  any  rejection  based  on  Kejeetfoa. 
tests  made  in  accordance  with  Section  5  shall  be  reported  within 

five  working  days  from  the  receipt  of  samples. 

(b)  Material  which  shows  injurious  defects  subsequent  to 
its  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

16.  Samples  tested  in  accordance  with  Section  5,  which  Kehearini. 
represent  rejected  material,  shall  be  preserved  for  two  weeks 

from  the  date  of  the  test  report.  In  case  of  dissatisfaction  with 
the  results  of  the  tests,  the  manufacturer  may  make  claim  for  a 
rehearing  within  that  time. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 
iNTEimATIONAL  ASSOCIATION  FOR  TESTING  MATERIALS. 


TENTATIVE  SPECIFICATIONS 

FOR 

EXTRA  REFINED  WROUGHT-IRON  BARS.' 

Serial  Designation:  A  79  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  A  79;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1919. 

Mctoitoi  1.   These  specifications  cover  all  rectangular  bars  over 

CoTtnd.    J  jji  m^j  j^Q^  Qygf  4  in.  in  thickness. 

L    MANUFACTURE. 

ProcMs.  2.  The  iron  shall  be  made  wholly  from  all-pig  puddled  iron 

and  shall  be  free  from  any  admixture  of  iron  scrap  or  steel. 
Daiiaitidii  3.  Iron  Scrap. — ^This  term  applies  only  to  foreign  or  bought 

of  Terms,  scrap  and  does  not  include  local  mill  products  free  from  foreign 
or  bought  scrap. 

11.    PHYSICAL  PROPERTIES  AND  TESTS. 

Tratioii  *•  (^)  ^^^  ^^  s^^  conform  to  the  following  requirements 

TMts.       as  to  tensile  properties: 

Tensile  strength,  lb.  per  sq.  in 48  000  ~  54  000 

Yield  point,  min.,    "  "      0.6  tens.  str. 

Elongation  in  8  in.,  min.,  per  cent 25 

Reduction  of  area,  min.,        "        37 

>  Critkisini  of  these  Tentative  Spedfications  are  solicited  and  should  be  directed.  x>refer- 
•bly  before  Jannary  1,  1920.  to  Mr.  H.  B.  Smith.  Chairman  of  Committee  A-2  on  Wrought 
Ifoo,  Box  491.  Bleveoth  Street  Station.  Washington.  D.  C. 

(454) 
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(i)  The  yield  point  shall  be  determined  by  the  drop  of  the 
beam  of  the  testing  machine.  The  speed  of  the  crosshead  of 
the  machine  shall  not  exceed  f  in.  per  minute. 

5.  For  material  over  4  sq.  in.  in  sectional  area,  the  following  Modiflottioiis 
deductions  from  the  minimum  requirements  specified  in  Section  x«Sl^^" 

4  (a)  shall  be  made  for  each  square  inch  of  nominal  sectional 
area  of  material  above  4  sq.  in.: 

Tensile  strength 250  lb.,  but  not  under  46  000  lb. 

Elongation 0.5  per  cent,  "      "        "     22  per  cent 

Reduction  of  area 1  "  "      "        "      32 

6.  (a)  Cold-bend  Tests. — Cold-bend  tests  will  be  made  only  Bead  Tmis. 
on  bars  having  a  nominal  sectional  area  of  4  sq.  in.  or  under,  in 

which  case  the  test  specimen  shall  bend  cold  through  180  deg. 
without  fracture  on  the  outside  of  the  bent  portion,  aroimd  a 
pin  the  diameter  of  which  is  equal  to  the  thickness  of  the  specimen. 

(b)  Hot-bend  Tests, — ^The  test  specimen,  when  heated  to  a 
temperature  between  1700**  and  1800**  F.,  shall  bend  through 
180  deg.  flat  on  itself  without  fracture  on  the  outside  of  the 
bent  portion. 

(c)  Nick-bend  Tests. — ^The  test  specimen,  when  nicked 
along  one  side  with  a  tool  having  a  60-deg.  cutting  edge,  to 
depth  of  not  less  than  8  nor  more  than  16  per  cent  of  the  thick- 
ness of  the  specimen,  and  broken,  shall  show  a  wholly  fibrous 
fracture. 

(d)  Bend  tests  may  be  made  by  pressure  or  by  blows. 

7.  The  cross-section  of  the  test  specimen  shall  be  ground  or  Btch  TMts.i 
polished,  and  etched  for  a  suflScient  period  to  develop  the 
structure.    This  test  shall  show  the  material  to  be  free  from 

steel. 

8.  (a)  Tension  test  specimens  shall  be  of  the  full  section  of  TMt 
material  as  rolled,  if  possible.    Otherwise,  the  specimen  shall  be 
machined  from  the  material  as  rolled;  the  axis  of  the  specimen 
shall  be  located  at  any  point  midway  between  the  center  and 
edge  and  shall  be  parallel  to  the  axis  of  the  bar. 

{b)  Bend  and  etch  test  specimens  shall  be  of  the  full  section 
of  material  as  rolled. 


>  A  solution  of  two  parts  water,  one  i>art  concentrated  hydrochloric  add,  and  one  part 
concentrated  sulfuric  add  is  recommended  for  the  etch  test. 
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Number  of 
Tests. 


9.  (a)  Bars  of  one  size  sliall  be  sorted  into  lots  of  100  each. 
Two  bars  shall  be  selected  at  random  from  each  lot  or  fraction 
thereof,  and  tested  as  specified  in  Sections  4  and  6;  but  only 
one  of  these  bars  shall  be  tested  as  specified  in  Section  7. 

(i)  If  any  test  specimen  from  either  of  the  bars  origifaally 
selected  to  represent  a  lot  of  material  contains  surface  defects 
not  visible  before  testing  but  visible  after  testing,  or  if  a  tension 
test  specimen  breaks  outside  the  middle  third  of  the  gage  length, 
the  individual  bar  shall  be  rejected  and  one  retest  from  a  different 
bar  will  be  allowed. 


in.    PERMISSIBLE  VARIATIONS  IN  GAGE. 
10.  The  width  or  thickness  of  bars  shall  not  vary  more  than 


Permissible 

Variatioiis.    2  per  Cent  from  that  specified. 


IV.    FINISH. 

Finish.  11.  The  bars  shall  be  smoothly  rolled  and  free  from  slivers, 

depressions,  seams,  crop  ends,  and  evidences  of  being  burnt 

v.     MARKING. 

Marking.  12.  The  bars  shall  be  stamped  or  otherwise  marked  as 

designated  by  the  purchaser. 

VI.    INSPECTION  AND  REJECTION. 

Inspection.  13.  (a)  The  inspector  representing  the  purchaser  shall  have 

free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment. 

(b)  The  purchaser  may  make  the  tests  to  govern  the  accept- 
ance or  rejection  of  material  in  his  own  labcH-atory  or  elsewhere. 
Such  tests,  however,  shall  be  made  at  the  expense  of  the  purchaser. 

(c)  All  tests  and  inspection  shall  be  so  conducted  as  not 
to  interfere  unnecessarily  with  the  operation  of  the  works. 
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14.  (a)  If  either  of  the  test  bars  selected  to  represent  a  Kejectioii. 
lot  does  not  conform  to  the  requirements  specified  in  Sections 

4,  5,  6  and  7,  the  lot  will  be  rejected. 

(b)  Unless  otherwise  specified,  any  rejection  based  on  tests 
made  in  accordance  with  Section  13  (b)  shall  be  reported  within 
five  working  days  from  the  receipt  of  samples. 

(c)  Bars  which  develop  defects  in  forging  or  machining  will 
be  rejected,  and  the  manufacturer  shall  be  notified. 

15.  Samples  tested  in  accordance  with  Section  13  (b),  which  KehMriag. 
represent  rejected  material,  shall  be  preserved  for  two  weeks 

from  the  date  of  the  test  report.  In  case  of  dissatisfaction  with 
the  results  of  the  tests,  the  manufacturer  may  make  claim  for 
a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA..  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 

TENTATIVE   SPECIFICATIONS 

FOR 

NON-FERROUS  ALLOYS  FOR  RAILWAY   EQUIPMENT 

IN  INGOTS,  CASTINGS,  AND  FINISHED    CAR 

AND  TENDER   BEARINGS.^ 

Serial  Designation:  B  17-18  T. 

These  specifications  are  issued  under  the  fixed  designation  B  17;   the  # 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917;  Revised,  1918. 

Material  1.  {a)  These  specifications  cover  the  various  non-ferrous 

Covered,  alloys  for  locomotive  equipment  in  ingots,  castings  and  finished 
car  and  tender  bearings. 

(6)  These  alloys  and  the  purposes  for  which  they  are 
used  are  as  follows: 

Bearing  Metal  No,  1,  for  connecting-rod  bearings,  bushings, 
eccentric  straps,  crosshead  gibs  and  miscellaneous  bushings; 

Bearing  Metal  No.  2,  for  driving-box  bearings,  engine-truck 
and  trailer  bearings,  and  hub  liners; 

Bearing  Metal  No.  S,  for  lead-lined  bearings,  for  locomotive 
tenders,  freight  and  passenger-car  equipment; 

Bdl  Metal,  for  locomotive  bells  only; 

Babbitt  Metal,  for  babbitting  driving  boxes,  rod  brasses, 
crossheads,  and  for  hub  liners; 

Lining  Metal,  for  lining  truck  brasses,  tender  brasses  and 
car  brasses. 

>  Critidsms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  {vefer* 
ably  before  January  1,  1920.  to  Mr.  William  Campbell.  Chairman  of  Committee  B-2  on  Non- 
Perroos  Metals  and  Alloys.  Colombia  University,  New  York  City. 
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I.    CHEMICAL  PROPERTIES  AND  TESTS. 


459 


2.  (a)  The  alloys  shall  conform  to  the  following  require-  chemical 
ments  as  to  chemical  composition,  with  the  permissible  variations  Co«p««*^«"- 
specified: 


AUoy. 

Copper, 
percent. 

Tin 
percent 

I>ead. 
percent 

Zinc, 
max., 
per 
cent 

Iron 
max., 
per 
cent 

Anti- 

mony, 

percent 

Phof 
phonia. 
max.. 
per 
cent 

8ul- 

fur 
max, 

F«r 
cent 

Ar- 

■enic. 
max.. 

Total 
Impori- 

eluding 
ZinT 
max., 

percent 

Bearing  Metal 
No.l 

remainder 

1^11 

9-11 

0.75 

0.25 

0.25a 

1.0b 

.... 

1.0 

Bearing  Metal 
No.l 

remunder 

4-6 

22.5-26.5 

0.75 

0,40 

0.50a 

.... 

.... 

.... 

1.5 

Beanng  Metal 
No.3 

4-6 

17-22 

2.50 

0.40 

0.50a 

.... 

8.0 

Bdl  Metal 

remainder 

16^18 

0.25a 

0.25 

0.25 

0.25a 

0.02 

0.05 

.... 

0.50 

Babbitt  Metal. 

0.50a 

9.25-10.75!  remainder 

none 

14-16 



0.20 

0.75c 

Lining  MeUl... 

0.60a 

4.50-5.50 

remainder 

none. 

.... 

9.25-10.75 

.... 

.... 

0.20 

0.75e 

a  Maximum. 

b  Not  coradoered  an  impurity,  and  can  be  speciEed  at  option  of  purofaaBer. 

e  Must  not  contain  anc. 

(b)  Where  no  figures  are  given  for  impurity  maximum,  these 
elements  may  be  present  up  to  any  amount  to  come  within  the 
total  impurity  specified,  provided  the  material  otherwise  meets 
the  chemical  and  physical  tests.  Where  maximtun  percentages 
are  spfedfied,  the  elements  referred  to  are  considered  as  impurities 
and  shall  not  be  intentionally  added. 

3.  An  analysis  will  be  made  by  the  purchaser  or  his  repre-  chemical 
sentative  from  one  ingot,  casting  or  journal  bearing  representing  ^^^y^^ 
each  lot.     The  chemical  composition  thus  determined  shall 
conform  to  the  requirements  specified  in  Section  2  for  the 
particular  alloy. 

4.  (a)  Ingots. — Drillings  shall  be  taken  with  a  drill  at  least  Sample  for 
i  in.  in  diameter  at  a  point  midway  between  the  heaviest  and  ^Jjjjjjj 
smallest  cross-section  of  the  ingot.   For  ingots  having  two  or  more 
sections,  drillings  shall  be  taken  from  each  section.     In  the  case 

of  Babbitt  Metal  and  Lining  Metal,  drillings  so  taken  shall  be 
melted  in  a  thoroughly  cleaned  ladle  with  a  little  rosin  flux 
and  poured  into  a  piece  of  thin  section.     This  piece  shall  be 
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sawed  into  three  parts  and  the  sawings  therefrom  thoroughly 
mixed  to  constitute  the  sample  for  chemical  anal>'sis. 

(i)  Locomotive  Castings, — ^Drillings  shall  be  taken  with  a 
drill  as  large  as  possible  at  such  points  in  the  casting  as  shall 
be  thoroughly  representative.  Drillings  through  the  skin  shall 
be  rejected.  Drillings  thoroughly  mixed  shall  constitute  the 
sample  for  chemical  analysis. 

{c)  Car  and  Tender  Bearings, — ^Drillings  shall  be  taken 
with  a  drill  at  least  i  in.  in  diameter,  at  three  points  as  widely 
separated  as  possible  on  the  bearing  selected  for  physical  test  as 
specified  in  Section  5  (6).  Drillings  representing  the  skin  of  the 
casting  shall  be  rejected.  These  drillings,  thoroughly  mixed, 
shall  constitute  the  sample  for  chemical  analysis. 

Drillings  shall  be  taken  in  a  like  manner  from  the  lining, 
exercising  care  that  the  drill  does  not  penetrate  the  soldered 
surface. 

(d)  All  samples,  whether  taken  with  a  drill  or  saw,  shall  be 
kept  free  of  oil  and  shall  be  carefully  treated  with  a  magnet  to 
remove  any  iron  introduced  in  taking  the  sample. 

II.    PHYSICAL  INSPECTION  AND  TESTS. 

PhyricAi  5.  (a)  Locomotive  Castings. — ^The  castings  shall  be  sound, 

inipectioii.  f^^  f^.^^  blowholes,  flaws  or  shrinkage  cracks,  and  shall  show 
good  foundry  practice  and  workmanship. 

One  casting  representing  each  lot  of  locomotive  bearings 
'  will  be  broken  by  the  purchaser  or  his  representative  for  exami- 
nation of  fracture.  The  fracture  shall  disclose  no  shrink  dis- 
coloration, segregation,  dross  or  dirt  spots  within  f  in.  of  the 
bored  journal  engaging  surface,  and  shall  show  no  distinct  signs 
of  imperfect  mixture. 

(b)  Car  and  Tender  Bearings. — ^The  bearings  shall  be 
soimd,  free  from  sand,  blowholes,  flaws  or  shrinkage  cracks, 
and  shall  show  good  foundry  practice  and  workmanship. 

One  bearing  representing  each  lot  will  be  broken  by  the 
purchaser  or  his  representative  for  examination  of  fracture. 
The  fracture  shall  ^ow  no  shrink  discoloration,  segregation, 
dross  or  dirt  spots  within  \  in.  of  the  bored  journal  engaging 
surface.    This  test  shall  be  made  before  linings  are  appUed.    A 
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second  test  shall  be  made  after  application  of  the  lining  as 
foUows: 

(1)  The  suspended  brass  when  tapped  with  a  hammer  shall 
give  a  distinct  ring. 

(2)  The  lining  when  chipped  with  a  cold  chisel  shall  tear 
from  the  soldered,  surface  as  distinguished  from  clean  shearing. 

III.    LOT. 

6.  (a)  Ingots, — Each  5000  lb.  or  fraction  thereof  shall  consti-  Lot 
tute  a  lot.    The  ingot  from  which  the  sample  is  taken  shall  be 
included  in  the  shipment. 

(b)  Locomotive  Castings. — ^Unless  otherwise  specified,  each 
100  castings  or  fraction  thereof  shall  constitute  a  lot. 

The  manufacturer  shall  furnish,  free  of  cost,  one  casting 
representing  each  lot  for  purpose  of  tests  as  specified  in 
Sections  4  (i)  and  5  (a). 

(c)  Car  and  Tender  Bearings. — Unless  otherwise  specified, 
each  300  bearings  or  fraction  thereof  from  each  pattern  shall 
constitute  a  lot. 

The  manufacturer  shall  furnish,  free  of  cost,  one  bearing 
representing  each  lot  for  purpose  of  tests  as  specified  in 
Sections  4  {c)  and  5  (i). 

IV.    PERMISSIBLE  VARIATIONS  IN   DIMENSIONS. 
(For  Car  and  Tender  Bearings  Onlyc) 

7.  (a)  The  purchaser  will  furnish  drawings  showing  the  PermiHibio 
dimensions  of  the  bearings  ordered  and  permissible  variations  ^•'****<>"«- 
therefrom,  and  the  bearings  shall  conform  to  these  drawings 

within  such  permissible  variations. 

(J)  The  thickness  at  the  center  of  the  brass  and  of  the  com- 
plete bearing  shall  not  vary  more  than  ^  in.  over  or  under 
the  normal  thickness  shown  on  the  drawing.  The  thickness 
of  the  lining  shall  not  vary  more  than  ^  in.  over  or  under  the 
normal  thickness  shown  on  the  drawing. 

V.    WORKMANSHIP. 

8.  (o)  Locomotive  Castings. — ^The  castings  shall  conform  to  Workmandiiift. 
the  dimensions  specified  and  shall  show  good  workmanship 
generally. 
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(b)  Car  and  Tender  Bearings. — ^The  beaxings  shall  show  good 
workmanship  generally,  and  shall  be  free  from  mechanical 
imperfections.  They  shall  be  bored  to  a  true  radius,  and  with 
the  axis  parallel  to  the  plane  of  the  top  and  perpendicular  to  the 
side  lugs  and  bearing  flange.  The  lettering  shall  be  clear  and 
distinct.  No  emery  shall  be  used  on  journal  engaging  surfaces 
on  either  the  brass  or  the  lining. 

VI.    MARKING. 

Marking.  9.  (a)  Ingot. — The  manufacturer's  marking  only  shall  be 

reqxiired,  imless  otherwise  specified. 

(b)  Locomotive  Castings. — ^The  lot  number  and  other  marks 
as  required  by  the  drawings  shall  be  legibly  marked  on  each 
casting. 

(c)  Car  and  Tender  Bearings. — ^The  name  or  initials  of  the 
manufacturer,  the  initials  of  the  purchaser,  type  number,  journal 
size,  and  lot  number  shall  be  legibly  cast  with  raised  figures  on 
a  depressed  surface  of  each  bearing,  as  shown  on  the  drawings. 

VII.    INSPECTION  AND  REJECTION. 

inapectioa.  10.  (a)  Inspection  may  be  made  at  the  manufacturer's 
works  where  the  ingots,  locomotive  castings  or  car  and  tender 
bearings  are  made,  or  at  the  point  at  which  they  are  received, 
at  the  option  of  the  purchaser. 

(i)  If  the  purchaser  elects  to  have  inspection  made  at  the 
manufacturer's  works,  the  inspector  representing  the  purchaser 
shall  have  free  entry  at  all  times  while  work  on  the  contract  of  the 
purchaser  is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  All  tests  and 
inspection  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

Kejection  11.  Failure  to  meet  the  chemical  or  physical  specifications, 

or  non-conformity  to  any  of  the  above  requirements  as  to 
permissible  variations,  dimensions  and  markings,  constitute 
sufficient  cause  for  rejection  of  the  lot  represented  by  the 
sample  chosen. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

BRONZE  BEARING  METALS  FOR  TURNTABLES  AND 
MOVABLE  RAILROAD  BRIDGES.^ 

Serial  Designation:   B  22  -  18 T. 

These  specifications  are  issued  under  the  fixed  designation  B  22;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1918. 

1.  (a)  These  specifications  cover  four  classes  of  bronze 
bearing  metals  for  turntables  and  movable  railroad  bridges.        Coverwi. 

(b)  The  purposes  for  which  these  classes  are  frequently 
used  are  as  follows: 

Class  Ay  for  contact  with  hardened  steel  disks  under  pres- 
sures over  1500  lb.  per  sq.  in.,  for  example,  bearing  metals,  used 
in  turntables  and  center-bearing  swing  bridges; 

Class  By  for  contact  with  soft  steel  at  low  speeds  under 
pressures  not  over  1500  lb.  per  sq.  in.,  for  example,  trunnions 
and  journals  of  bascule  and  lift  bridges; 

Class  C,  for  ordinary  machinery  bearings; 

Class  Dy  for  gears,  worm  wheels,  nuts  and  similar  parts  , 
which  are  subjected  to  other  than  compressive  stresses. 

1  Criticisms  of  these  Tentative  Specifications  are  soticited  and  should  be  directed,  prefer- 
ably before  January  1.  1920,  to  Mr.  William  Campbell.  Chairman  of  Committee  B-2  on 
Non-Perrous  Metals  and  Alloys,  Columbia  University,  New  York  City. 
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I.    MANUFACTURE. 

PioceM.  2.  (a)  The  bronze  shall  be  a  homogeneous  alloy  of  copper 

and  tin.  The  copper  shall  conform  to  the  requirements  of  the 
Standard  Specifications  for  Electrolytic  Copper  Wire  Bars, 
Cakes,  Slabs,  Billets,  Ingots,  and  Ingot  Bars  (Serial  Designa- 
tion: B  5),  or  the  Standard  Specifications  for  Lake  Copper 
Wire  Bars,  Cakes,  Slabs,  Billets,  Ingots,  and  Ingot  Bars,  "high- 
resistance"  grade  (Serial  Designation:  B  4),  of  the  American 
Society  for  Testing  Materials.^  The  bronze  shall  be  made 
from  new  metal,  except  that  scrap  of  known  composition  pro- 
duced by  the  foundry  at  which  the  bronze  is  cast  may  be  used. 
(b)  Care  shall  be  exercised  that  the  metal  is  not  overheated 
and  that  the  temperature  at  pouring  and  the  conditions  of 
cooling  are  such  as  will  be  most  likely  to  secure  dense  castings. 

II.    CHEMICAL  PROPERTIES  AND  TESTS. 

Chemical  3.  The  bronze  shall  conform  to  the  following  requirements 

Compoiitioii.  ^  ^  chemical  composition: 


Elbmbnis  Combidsbu). 


Copper,  per  cent 

Tin,  max.,  per  cent 

Lead,  max.,  per  cent 

Zinc,  max^  per  cent 

Iron,  max.,  per  oent 

Phoaphoruf,  per  cent 

Other  elements,  max.,  per  cent. 


CLA86. 

A 

B 

C 

Bemamder 

Remainder 

not  over  82 

20 

17 

11 
11 

not  over  1.0 

not  over  1.0 

0.7-1.0 

0.6 

0.5 

0.6 

not  over  89 
11 

2.26 

0.2 

not  over  0.26 

0.6 


Chemical 
Analyses. 


4.  (a)  An  analysis  of  each  melt  may  be  made  at  the  option 
of  the  purchaser  and  at  the  purchaser's  expense.  The  chemical 
composition  thus  determined  shall  be  reported  to  the  piurchaser 
or  his  representative,  and  shall  conform  to  the  requirements 
specified  in  Section  3.* 

1 1918  Book  of  A.S.T.M.  Standards. 

*  Material  with  a  range  of  composition  differiag  from  that  specified  in  Section  3,  or  con- 
talning  dements  not  specified,  may  be  used,  provided  the  manufacturer  shall  submit  in  writing 
pravious  to  the  execution  of  the  contract  the  range  of  composition  of  the  material  he  proposes 
to  use.  and  provided  this  range  of  eomposition  shaU  be  accepted  by  the  purchaser. 
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(ft)  The  compression  test  coupon  shall  be  used  for  analysis. 

III.    PHYSICAL  PROPERTIES  AND  TESTS. 
5.  (a)  The  bronze  shall  conform  to  the  following  require-  Compresrion  and 


ments  as  to  compressive  and  tensile  properties: 


Tenaion  Testa. 


Class. 

A 

B 

c 

D 

CoxPBxauoN. 
Defomutbn  limit,  miiin  lb.  per  sq.  in. . . 

PennBiMnt  set  in  1  in.  under  100  000  lb. 
per  8<i.  in.,  in 

24000 
0.06-0.12 

18000 
0.10-0.20 

.... 

.... 

Tbniion. 
Yield  point,  min.,  lb.  per  sq.  in 

Tensile  Btrength,  min.,  lb.  per  sq.  in 

ElongaUon  in  3  in.,  min.,  per  oent 

33  000 
14 

(b)  The  deformation  limit  in  compression  shall  be  determined 
as  that  load  which  produces  a  permanent  set  of  0.001  in.  in  the 
compression  test  specimen  described  in  Section  6  (J). 

(c)  The  yield  point  in  tension  shall  be  determined  as  the 
stress  producing  an  elongation  imder  load  of  0.5  per  cent,  that  is, 
0.01  in.  in  a  gage  length  of  2  in. 

6.  (a)  A  test  bar  of  the  form  and  dimensions  shown  in  Test  Specimens. 
Fig.  1,  to  be  used  for  the  tension  test  specimen,  and  a  suitable 

test  bar  for  the  compression  test  specimen,  shall  be  an  integral 
part  of  the  casting,  and  shall  be  fed  and  cooled  under  the  same 
conditions  as  the  castings. 

(6)  Compression  test  specimens  shall  be  cylinders  1  sq.  in. 
in  cross-sectional  area  and  1  in.  high. 

(c)  Tension  test  specimens,  turned  from  the  test  bar  shown 
in  Fig.  1,  shall  conform  to  the  dimensions  shown  in  Fig.  2- 
The  ends  shall  be  of  a  form  to  fit  the  holders  of  the^testing 
machine  in  such  a  way  that  the  load  shall  be  axial. 

7.  (a)  One  compression  test  shall  be  made  from  each  melt  Number  of  Tests, 
for  Class  A  and  B  castings;  land  one  tension  test  from  each  melt 

for  Class  D  castings.  For  castings  of  any  grade  weighing  over 
100  lb.  finished,  the  specified  tests  shall  be  made  for  each  casting. 
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(b)  If  any  test  specimen  shows  defective  machining  or 
develops  flaws,  it  may  be  discarded;  in  which  case  the  manu- 
facturer and  the  purchaser  or  his  representative  shall  agree 
upon  the  selection  of  another  specimen  lA  its  stead. 


IV.    FINISH. 

8.  The  castings  shall  be  sound,  clean,  and  free  from  blow- 
holes, porous  places,  cracks  and  other  defects. 


>i 

----------- 

"r.-miizi:.-; 

A 

* 

i<* 

^ 

Fio.  1. 


Radius 
notiess 
fhan^ 


H"-  2  "Gage  Ungth  —  A 

Nah  J-  The  Gageltngfh,  ParalM  Portions  and  Ffilefs  shaft  be  as  Shown, 
but  Hie  Ends  may  be  of  any  R>rm  which  will  Fit  ttte  ttolders  of 
the  Testing  Machine, 

Fig.  2. 


V.    INSPECTION  AND  REJECTION. 

9.  ifl)  Inspection  may  be  made  at  the  manufactturer's 
works  where  the  castings  are  made,  or  at  the  point  at  which 
they  are  received,  at  the  option  of  the  purchaser. 

(6)  If  the  pmrchaser  elects  to  have  inspection  made  at  the 
manufacturer's  works,  the  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract 
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of  the  purchaser  is  being  performed,  to  all  parts  of  the  manu- 
facturer's works  which  concern  the  manufacture  of  the  material 
ordered.  The  manufactiurer  shall  afford  the  inspector,  free  of 
cost,  all  reasonable  facilities  to  satisfy  him  that  the  material  is 
being- furnished  in  accordance  with  these  specifications.  All 
tests  and  inspection  shall  be  so  conducted  as  not  to  interfere 
unnecessarily  with  the  operation  of  the  works. 

10.  Castings  which  show  injurious   defects  revealed  by  R«i«etfoa. 
machining  operations  subsequent  to  acceptance  may  be  rejected, 
and  if  rejected,  shall  be  replaced  by  the  manufactiurer  free  of 
cost  to  the  purchaser.    The  full  weight  of  the  original  mate- 
rial rejected  shall  be  returned  to  the  manufactiurer. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

WHITE  METAL  BEARING  ALLOYS 

(KNOWN    COMMERCIALLY  AS  "BABBITT  METAL").' 

Serial  Designation:  B  23  ~  18  T. 

These  specifications  are  issued  tinder  the  fixed  designation  B  23;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1918. 

Material  1.  Thesc  specifications  cover  white  metal  bearing  alloys, 

CoTered.  fcnown   Commercially   as   "babbitt   metal."      Twelve   typical 

babbitt  metals  are  specified,  covering  the  range  of  alloys  com- 
mercially used  and  are  designated  as  Grades  Nos.  1  to  12,  in 
accordance  with  their  decreasing  tin  content  as  specified  in 
Section  4. 

I.    MANUFACTURE. 

Uniform  QoaUty.  2.  The  manufacturer  shall  use  care  to  have  each  lot  of 
babbitt  metal  as  um'form  in  quality  as  possible. 

Dimeniioiit.  3.  The  standard  bar,  unless  otherwise  specified,  shall  have 

the  following  approximate  dimensions: 

Top  face li  in.  wide,  8§  in.  long. 

Thickness not  over  li  in. 

1  Criticisms  of  these  Tentative  Si>ecification8  are  solicited  and  should  be  directed.  pf«- 
Cerably  before  January  1,  1920,  to  Mr.  William  Campbell,  Chairman  of  Committee  B-2  on 
Non-Ferrous  Metals  and  Alloys.  Columbia  University.  New  York  City. 

(468) 
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Serial  Designation:  B  23-18  T. 

II.    CHEMICAL  PROPERTIES  AND  TESTS. 


469 


4.  The  alloys  shall  conform  to  the  following  requirements  chemical 
as   to   chemical   composition,   within   the   limits   specified   in  ^®™p®"***®'*- 
Section  5 : 


Alloy, 

Grade 

No. 


Tin. 
per 
cent. 

Antimony, 
per 
cent. 

Lead.     1 
per 
cent. 

01 

*h 

0.35a 

89 

^ 

0.35a 

83J 

«l 

0.35a 

76 

12 

10 

65 

15 

18 

20 

15 

63J 

10 

15 

75 

6 

15 

80 

6 

10 

85 

2 

15 

83 

15 

85 

10 

90 

Copper, 
per 
oent. 


3 
2 

0.50a 
0.50a 
0.50a 
0.50a 
0.50a 
0.50a 


Iron, 
max., 
per 
cent. 


0.08 
0.08 
0.08 
0.08 
0.08 
0.06 


Arsenic, 
nuuc., 
per 
cent, 

0.10 
0.10 
0.10 
0.15 
0.15 
0.15 
0.20 
0.20 
0.20 
0.20 
0.25 
0.25 


Zinc, 
per 
cent. 


Aluminum, 
per 
oent 


a  Maximum. 


5.  The  following  permissible  variations  in  the  percentages  Permisiibie 
of  the  desired  elements  specified  in  Section  4  will  be  allowed,  VtriatioM. 
but  shall  not  apply  to  the  maximum  percentages  of  impurities 
specified: 


Pbkcbntagb  of  Elbmxnt 
SpBansD. 


Pbsmissiblb  Variations 

OVBB  OR  UnDBB  THB 

SpBariBD  Valub, 
Units  op  Pbb  Cbnt. 


Not  over  2  per  cent. 0. 25 

Over  2  to  5  per  cent,  incl 0.50  , 

Over  5  to  10  per  cent,  incl 0. 75 

Over  10  per  cent 1 .  00 

6.  (a)  Three  bars  shall  be  selected  to  represent  a  shipment  samples  for 
of  less  than  1000  lb.,  five  bars  to  represent  a  shipment  of  over  ^^•JJjJjf' 
1000  lb.  to  10,000  lb.,  inclusive,  and  ten  bars  to  represent  a 
shipment  of  over  10,000  lb.  to  one  carload. 

(fi)  Saw  cuts  shall  be  made  at  points  in  the  bars  indicated 


Analyiis. 
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470     ITentative  Specifications  for  Babbitt  Metal. 

in  Fig.  1.  No  lubricants  shall  be  used  for  sawing.  The  sawings 
shall  be  carefully  treated  with  a  magnet  to  remove  any  particles 
of  steel  introduced  in  taking  the  sample. 

(c)  Sawings  thoroughly  mixed  shall  constitute  the  sample 
for  chemical  analysis. 


1 
1 
1 
1 

4- 

1 
1 

1 

1 
1 

,.j-j 

1 

1    „.. J 

1* 

^i 

' 

2 

■ -> 

c - 

Z":..^ 

<- 

2"-^^^ 

L  ^  '^ 

2i: 

t 

r- tf-^ 

Pig.  1 

<- 2" >k- 2" *k~~-7^'->j 

. — Method  of  Sampling. 

\ 

J 

_ J 

A,&.T.M,  SPIECIFTCATFOW    GRADE  NO,!—] 

Pig.  2. — Preferred  Arrangement  of  Marking. 

Method!  of  7.  The  chemical  analysis  shall  be  made  in  accordance  with 

AffiiJrti?^  ^®  Tentative  Methods  for  Chemical  Analysis  of  Alloys  of 
Lead,  Tin,  Antimony  and  Copper  (Serial  Designation:  B  18-17  T) 
of  the  American  Society  for  Testing  Materials.^ 

>  See  p.  509. 
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Sbual  Designation:  B  23-18  T.  471 

m.    MARKING. 

8.  The  oame  of  the  manufacturer  shall  be  cast  on  each  bar.  M«rkia«. 
The  numerical  designation  of  the  grade  supplied  shall  be  stamped 

or  cast  on  each  bar  for  identification. 

(NoT£. — ^A  preferred  arrangement  of  marking  b  shown  in 
Fig.  2.) 

IV.    CLAIMS. 

9.  Claims,  to  be  considered,  shall  be  made  in  writing  within  a«iMs. 
thirty  days  of  receipt  of  material  at  the  piurchaser's  plant,  and 

the  results  of  the  purchaser's  tests  shall  be  given.  The  shipper 
shall  within  one  week  of  receipt  of  such  claim,  either  agree  to 
satisfy  the  claim  or  send  a  representative  to  the  purchaser's 
plant  to  resample  the  shipment,  as  specified  in  Section  6. 
Samples  so  taken  shall  be  sealed  and  subndtted  to  a  mutually 
agreeable  umpire,  whose  determination  shall  be  final. 

10.  The  expense  of  umpire  analysis  shall  be  paid  by  the  8«tti««oat  of 
loser,  or  divided  in  proportion  to  the  concession  made  in  case  ^•^"•* 

of  a  compromise.  In  case  of  rejection  being  established,  the 
damages  shall  be  limited  to  the  payment  of  freight  both  ways  by 
the  manufactiurer  for  the  substitution  of  an  equivalent  weight 
of  babbitt  metal  meeting  these  specifications. 


Appendix. 


The  data  in  the  following  table  do  not  constitute  a  part  of 
these  specifications.  They  are  given  merely  to  indicate  to  the 
purchaser  the  physical  properties  of  the  various  alloys  specified 
which  can  be  expected  of  carefully  manufactiured  alloys  of  the 
formulas  indicated,  and  to  constitute  a  guide  to  the  purchaser 
in  selecting  the  grade  best  suited  for  meeting  the  service  condition 
for  which  the  babbitt  metal  is  to  be  used.  These  figures  are 
subject  to  revision. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA..  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

ALUMINUM  INGOTS  FOR  REMELTING  AND  FOR 
ROLLING.! 

Serial  Designation:  B  24  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  24;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revisioii, 
the  year  of  last  revision. 

Issued,  1918;  Rbvisbd,  1919. 

1.  These  specifications  cover  two  grades  of  aluminum,  as  Xatortai 
follows:  C#T«re4, 

Grade  Ay  containing  not  less  than  99.0  per  cent  aluminum. 
Grade  B,  containing  not  less  than  98.0  per  cent  aluminum. 

I.    SAMPLING. 

2.  One  ingot  of  each  heat  shall  be  taken  for  analysis,  and  ■•T"«gt 
in  any  case  not  less  than  one  sample  ingot  from  each  500  lb. 

(226.8  kg.)  of  metal. 

Samples  shall  be  obtained  by  drilling  completely  through 
the  ingot  or  half  through  from  top  to  bottom.     Ilie  weight 

>  Cfltidima  of  theat  TenUtiw  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1.  1920,  to  Mr.  William  Campbell,  Chairman  of  Committee  B-2  on  Non- 
Fevfous  Metals  and  Alloys,  Columbia  University.  New  York  Qty. 
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474    Tentative  Specifications  for  Aluminum  Ingots. 

of  the  samples  obtained  by  drilling  the  ingot  or  ingots  should 
not  be  less  than  30  g. 

II.    PHYSICAL  DEFECTS. 

Phyricai  Dofoett.  3.  Ingots  for  rolling  shall  be  substantially  free  from  shrink 
holes,  cold  sets,  pits  and  similar  defects  in  set  or  casting.  Such 
defects  are  of  no  consequence  in  ingots  which  are  to  here  melted. 

IIL    CLAIMS. 

4.  (a)  Claims,  to  be  considered,  shall  be  made  in  writing 
within  thirty  days  of  receipt  of  aluminum  at  the  purchaser's 
plant,  and  the  results  of  the  pmrchaser's  tests  shall  be  given. 
The  vendor  shall  be  given  one  week  from  date  of  receipt  of  such 
daim  to  investigate  his  records,  and  shall  then  either  agree  to 
replace  the  defective  aluminum  or  send  a  representative  to  the 
plant.  No  claims  shall  be  considered  unless  made  as  above 
stated,  and  if  the  aluminum  in  question,  unused,  cannot  be 
shown  to  the  vendor's  representative. 

(b)  In  a  question  of  metal  contents  each  party  shall  select  a 
sample  of  two  pieces.  These  shall  be  drilled  in  the  presence  of 
both  parties,  several  holes  approximately  §  in.  in  diameter 
being  drilled  completely  through  each  piece;  scale  from  set 
shall  not  be  rejected.  No  lubricant  shall  be  used  and  drilling 
shall  not  be  forced  sufficiently  to  cause  oxidation  of  chips. 
The  resulting  samples  shall  be  cut  up,  mixed,  and  separated 
into  three  parts,  each  of  which  shall  be  placed  in  a  sealed  pack- 
age, one  for  each  party  and  one  for  the  imipire  if  necessary. 
Each  party  shall  make  an  analysis,  and  if  the  results  do  not 
establish  or  dismiss  the  daim  to  the  satisfaction  of  both  parties 
the  third  sample  shall  be  submitted  to  a  mutually  agreeable 
umpire,  who  shall  determine  the  question  of  fact,  and  whose 
detenninatioh  shall  be  final. 
8«ttt«mMitof  5.  The  expense  of  the  shipper's  representative  and  of  the 

umpire  shall  be  paid  by  the  loser,  or  divided  in  proportion  to 
the  concession  made  in  case  of  compromise.  In  case  of  rejec- 
tion being  established,  the  damages  shall  be  limited  to  payment 
of  freight  both  ways  by  the  vendor  for  the  substitution  of  an 
equivalent  weight  of  aluminum  meeting  these  specifications. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

ALUMINUM  SHEET.» 

Serial  Designation:  B  25-  19  T. 

These  spedfications  are  issued  under  the  fixed  designation  B  25;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1918;  Rbyisbd^  1919. 

I.    MANUFACTURE. 

1.  No  scrap  shall  be  used  in  the  manufacture  of  aluminum 
sheet  excq>t  such  as  shall  accumulate  at  the  manufacturer's 
own  plant  from  material  of  the  same  composition  and  of  his 
own  manufacture. 

11.    CHEMICAL  PROPERTIES  AND  TESTS. 

2.  The  sheet  may  be  rolled  from  aluminum  ingots  of 
Grade  A,  described  in  the  Tentative  Specifications  for  Aluminum 
Ingots  for  Remelting  and  for  Rolling  (Serial  Designation: 
B  24-18  T)  of  the  American  Society  for  Testing  Materials.* 

3.  Samples  for  analysis  shall  be  obtained  from  a  random  chemical 
sheet,  representing  each  500  lb.  (226.8  kg.)  of  aluminum  or  any  Analysis, 
lot  weighing  less  than  500  lb.  (226.8  kg.),  as  agreed  upon  between 

>  Critidnu  of  th«M  TenUtiv*  SpMifioAtions  art  woUdUd  and  should  bf  dinotad.  pnfar- 
ablr  before  January  1, 1920.  to  Mr.  William  Campbell,  ChalnnaTi  of  Committee  B-a  on  Non- 
Ferrons  Metale  and  AlloyB,  Colombia  Univerrity,  New  York  City. 

*8eep.  473. 
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476    Tentative  Specifications  for  Aluminum  Sheet. 

the  seller  and  the  purchaser.  Samples  so  prepared  shall  be 
divided  into  three  equal  parts,  each  of  which  shall  be  placed 
in  a  sealed  package,  one  for  each  party  and  one  for  an  mnpire 
if  necessary.  The  sample  for  analysis  may  be  prepared  by 
shearing. 


III.  physical  properties  and  tests. 

T«iiiioii  T«tta.  4.  (a)  Sheets  may  be  furnished  in  either  of  three  tempers 
or  degrees  of  hardness  and  shall  conform  to  the  following  require- 
ments as  to  tensile  properties: 

'  TnmE  No.  1;  Sorr,  AmniuD. 


B«iid  Tests. 


Number  of 
Tests. 


B.  &  S.  Qafe. 

in. 

Mhiimuin 

TttiUeStraicth. 

lb.  per  sq.  in. 

Kfitiitniim 

E3oQ»tionin2in., 
percent. 

12  to  Iff,  inflL r ,  X  . . 

0.0608-0.05W 
0.0608-0.0227 
0.0220-0.0160 

12  600 
12500 
12600 

SO 

17  "  23,  •*    

20 

a  •■  20.  "   

10 

Tvcpn  No.  2;  HiLr-HABD. 

12  to  !•,  iad. 

0.0S08- 0.0500 
0.0508-0.0227 
0.0220-0.0160 

18000 
18000 
18  000 

7 

17  ••  22,  " 

5 

28  ••  26,  ••   

5 

TmraB  No.  8;  HiRo. 

12  to  10,1001 

0.0608-0.0500 
0.0508-0.0227 
0.0220-0.0150 

22000 
25000 
30000 

4 

17  "  22,  ••   

2 

28  ••  20,  ••    

2 

(b)  The  tension  test  specimen  shall  be  taken  parallel  to  the 
direction  of  cold  rolling  of  the  sheet. 

5.  Sheets  of  temper  No.  1  shall  withstand  being  bent  double 
in  any  direction  and  hammered  flat,  and  sheets  of  temper  No.  2, 
being  bei^t  around  a  pin  of  radius  equal  to  the  thickness  of  the 
sheet,  without  cracking. 

6.  (a)  One  tension  and  one  bend  test  specimen  shall  be  cut 
from  a  random  sheet  representing  each  500  lb.  (226.8  kg.)  of 
aluminiun  or  any  lot  weighing  less  than  500  lb.  (226.8  kg.),  as 
agreed  upon  between  the  seller  and  the  purchaser. 
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(b)  Test  spedmens  may  be  used  for  puiposesjof ^analysis 
specified  in  Section  3.  m 

IV.    PERMISSIBLE  VARIATIONS  IN  DIMENSIONS. 

7.  The  thickness  of  sheets  shall  not  vary  from  that  specified 
by  more  than  the  following  amounts: 


VarUtioai. 


B.  4S.G«ff«. 

IWd^ 

FtainbleVarifttioB. 

10tol7,iiML.. 

0.1019-0.(M0« 
0.0408-0.0150 

0.008 

18  •*  26.  •*    

0.008 

V.    WORKMANSHIP  AND  FINISH. 

8.  All  sheets  shall  be  commercially  flat  and  free  from  WmkaumM^- 
buckles;   they  shall  be  free  from  injurious  surface  defects  and 

shall  have  a  workmanlike  finish. 

VI.    INSPECTION  AND  REJECTION. 

9.  The  manufacturer  shall  afford  the  inspector  representing  iup«ctira. 
the  purchaser,  free  of  cost,  all  reasonable  facilities  to  satisfy 

him  that  the  material  is  being  furnished  in  accordance  with 
these  specifications. 

10.  Material  which  fails  to  conform  to  these  specifications  Rtjtctten. 
will  be  rejected  and  the  manufacturer  shall  be  notified. 


Explanatory  Notes. 

Section  4- — ^Aluminmn  sheet  cut  in  other  directions  than 
parallel  to  the  direction  of  cold  rolling  will  show  a  ductility 
less  than  that  in  this  direction;  the  elongation  at  right  angles 
to  the  direction  of  cold  rolling  may  be  only  two-thirds  of  the 
former. 

It  is  strongly  recommended  that  a  self-centering  tension 
test  specimen  holder  be  used  for  testing  particularly  thin  gages 
of  hard  aluminum  sheet,  in  view  of  the  lack  of  imif ormity  which 
may  occur  in  test  series  made  in  the  usual  wedge  grips. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

LIGHT  ALUMINUM  CASTING  ALLOYS.* 

Serial  Designation:  B  26- 19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  26;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  reviiion, 
the  year  of  last  revtsion. 

Issued,  1918;  Revised,  1919. 

Material  1.  These  specifications  cover  commercial  light  alloys  of 

CoTered.      aluminum  having  a  specific  gravity  of  3  and  less. 


I.    MANUFACTURE. 
2.  The  alloy  may  be  made  by  any  approved  method. 


Cheatfcal 


II.    CHEMICAL  PROPERTIES  AND  TESTS. 

3.  The  following  alloys  are  described  by  these  specifications; 
they  shall  conform  to  the  following  requirements  as  to  chemical 
composition: 

tCritidtiBt  of  tlMM  TenUtiw  Spedflcationi  are  loUdted  aiid  ihoiild  \m  dinetod.  prtfcr- 
ablT  befora  Jatmuy  1, 1920.  to  Mr.  WUliam  C«npbeU.  ChUrman  of  CommittM  8-2  oa  Noo- 
FtnoM  Ifotak  aad  Alloyi.  CohunbU  Unlvmltr.  New  York  aty. 
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Alky. 

Copiwr. 
p«roeDt. 

.S^ 

p«re«nt 

Total 
ImpuritiM. 
pereeal 

AlmntoBB, 
pcr.eeot. 

A 

7-8.« 
8.6-11 

11-114 
2.5-8.0 
2-2.8 

12.8-14.8 

0.78-1.28 

1.7 
1.7 
1.7 
1.7« 
1.0 

BflBMiBihr 

B 

iV»fM«> 

c 

llfmftiiMW 

D 

1v»fM«> 

B 

ItfmmhAr 

•  Liad  eotttCBt  daO  BO*  be  gKiiar  tbaa  0.1  per  oflBt 

4.  (a)  The  sample  for  chemical  analysis  may  be  taken 
either  by  sawing,  drilling  or  milling  the  casting  or  tension  test 
specimen  and  shall  represent  the  average  cross-section  of  the 
piece. 

(J)  The  saw,  drill,  cutter  or  other  tool  used  shall  be  thor- 
oughly cleaned.  No  lubricant  shall  be  used  in  the  operation, 
and  the  sawdust  or  metal  chips  shall  be  carefully  treated  with 
a  magnet  to  remove  any  particles  of  iron  introduced  in  taking 
the  sample. 


III.    PHYSICAL  PROPERTIES  AND  TESTS. 

5.  The  alloys  shall  conform  to  the  following  minimum  Tendon  Tettt. 
requirements  as  to  tensile  properties: 


Alky. 

TbuOeSt^th. 
lb.  per  kIp  in. 

MSnunttm 

?aei«dk»i;2liL. 

pereeal. 

A 

18000 
18000 
UOOO 
25Q0O 

18Q0O 

1 

B 

0 

D 

1 

B 

8 

6.  (a)  Two  test  bars  of  the  form  and  dimensions  shown  Test  BvdmwM. 
in  Fig.  1  shall  be  an  mtegral  part  of  large  castings,  or  cast 
separately  in  the  case  of  small  castings  to  represent  a  lot  or  melt, 
and  shall  be  molded  in  a  manner  similar  to  the  castings  which 
they  represent.  If  the  castings  are  heat-treated,  the  test  baxs 
representing  such  eastings  shall  be  similarly  heat-treated. 
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(b)  The  manufacturer  and  purchaser  shall  agree  whether 
test  bars  can  be  attached  to  castings,  on  the  location  of  the 
bars  on  the  castings,  on  the  castings  to  which  bars  are  to  be 
attached,  and  on  the  method  of  casting  imattached  bars. 


<^.^-^/-- 


"^C 


a-"1i'n. 


"TT" 
b 

Jl. 


V- — 


y 


b  ""  nof  greater  than  ^/n.,  nor  /ess  fhanp'n. 
C  —  nof  iess  than  2gin. 

Fig.  1. 


/tad/i/s 
notion 


P" —  2  "(5ay#  Length "^^ 

HtH »-  lh9  Gage  length,  Fbraitef  Portions  and  Fi'ihh  shaU  b§a$3ho^m, 
bui  fhe  Ends  may  be  of  any  Fbrm  which  witi  Fit  Hm  Hokkmtf 
Hi0  T0sHng  Machine. 

Pig.  2. 


Hombw  of 
Totta. 


(c)  Tension  test  specimens,  turned  from  the  test  bar  shown 
in  Fig.  1,  shall  conform  to  the  dimensions  shown  in  Fig.  2. 
The  ends  shall  be  of  a  form  to  fit  the  holders  of  the  testing 
machine  in  such  a  way  that  the  load  shall  be  axial. 

7.  (a)  Tests  shall  as  far  as  possible  be  made  by  heats  or 
melts,  but  unless  otherwise  agreed,  two  tension  tests  shall  be 
made  upon  each  unit  lot  of  500  lb.  or  single  delivery  of  less  than 
500  lb. 
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(J)  If  any  test  specimen  shows  defective  machining  or 
develops  flaws,  it  may  be  discarded;  in  which  case  the  manu- 
facturer and  the  purchaser  or  his  representative  shall  agree 
upon  the  selection  of  another  specimen  in  its  stead. 

IV.    INSPECTION  AND  REJECTION. 

8.  (a)  Inspection  may   be   made   at   the  manufacturer's  inspection, 
works  where  the  castings  are  made,  or  at  the  point  at  which 

they  are  received,  at  the  option  of  the  purchaser. 

(b)  If  the  purchaser  elects  to  have  inspection  made  at 
the  manufacturer's  works,  the  inspector  representing  the  pur- 
chaser shall  have  free  entry,  at  all  times  while  work  on  the  con- 
tract of  the  purchaser  is  being  performed,  to  all  parts  of  the 
manufacturer's  works  which  concern  the  manufacture  of  the 
material  ordered.  The  manufacturer  shall  a£ford  the  inspector, 
free  of  cost,  all  reasonable  facilities  to  satisfy  him  that  the 
material  is  being  furnished  in  accordance  with  these  specifica- 
tions. All  tests  and  inspection  shall  be  so  conducted  as  not  to 
interfere  imnecessarily  with  the  operation  of  the  works. 

9.  Castings   which    show    injurious    defects   revealed   by  Rejection, 
machining  operations  subsequent  to  acceptance  may  be  rejected, 

and  if  rejected,  shall  be  replaced  by  the  manufacturer  free  of 
charge  to  the  purchaser.  The  full  weight  of  the  original  material 
rejected  shall  be  returned  to  the  manufacturer. 


Explanatory  Notes. 

The  alloys  described  may  be  divided  into  two  groups: 
those  (A,  B,  C,  D)  having  a  relatively  high  hardness,  as  evi- 
denced by  the  proportional  limit,  but  little  or  no  ductility;  and 
E,  which  has  a  relatively  low  proportional  limit,  but  a  fair  duc- 
tility. Thus  the  alloys  A  and  D  are  quite  suitable  for  general 
castings  which,  although  highly  stressed  in  service,  will  not 
likely  be  subjected  to  overstress.  If  a  casting  is  likely  to  be 
subjected  to  a  very  rough  treatment  tending  to  overstress  it,  a 
more  ductile  alloy,  E,  is  to  be  preferred. 

Alloys  B  and  C  are  suitable  for  high  temperature  and 
pressure  service.  Alloy  B  is  recommended  for  pistons,  alloy  C 
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for  manifolds,  carburetors,  pumps,  etc.  Average  values  for 
other  physical  properties  of  these  alloys  are  given  in  the  following 
table: 


Physical  Propbktibs  of  Aluminum  Allots. 


Alcgr. 

g.  per  00. 

SS?^ 

Tteponton. 

Ibw  per  011.1b. 

D«.Cont 

D«.IUir. 

A 

2.80 
2.06 
8.00 
8.00 
2.70 

0.166 
0.166 
0.166 
0.166 
0.166 

687-540 
680-540 
628-640 
626-440 
640-620 

1146-072 
1188-072 
1120-072 
1124-702 
1166-062 

•boot  10  000 

B 

c 

D 

s 

katlMB2000 

Section  5. — ^The  elongations  obtained  with  Alloys  B,  C 
and  D  are  generally  less  than  1  per  cent  and  are  too  small  to  be 
satisfactorily  measured. 

Section  6. — Some  latitude  has  been  allowed  in  the  diameter 
of  the  cast  test  bars;  test  bars  cast  to  size  are  stronger  than 
those  which  are  machined,  and  the  tensile  properties  specified 
can  be  obtained  under  usual  conditions  only  with  the  cast-to- 
size  bar. 

It  is  strongly  recommended  that  a  self-centering  form  of 
tension  test  specimen  holder  be  used.  Most  aluminum  alloys 
(A,  B,  C,  D)  are  brittle  and  give  lower  and  less  uniform  test 
results  when  tested  in  ordinary  wedge  grips  without  centering. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA..  U.  S.  A. 

AFFILIATED  WITH  THB 

Intbknational  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

LEAD.i 

Serial  Designation:  B  29  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  29;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1919. 

1.  Virgin  Lead  is  lead  made  from  ore  or  similar  raw  material  Deflaitioa. 
by  direct  processes  of  reduction  and  refining,  and  not  produced 

from  reworked  metal. 

2.  Under  these  specifications  Virgin  Lead  is  considered  in  Oradet. 
three  grades,  as  follows: 

I.  Corroding  Lead, 
n.  Chemical  Lead. 
III.  Common  Lead. 

I.    MANUFACTURE. 

3.  The  maker  shall  use  care  to  have  each  carload  of  as  Vniform  Qvauty. 
uniform  quality  as  possible. 


'  Critidsms  of  these  Tentative  Specificationfl  are  ■oUcited  and  sbbuld  be  directed,  prefer- 
ably before  January  1.  1920.  to  Mr.  William  Campbell.  Chairman  of  Committee  B-2  on  Non- 
Perrous  Metals  and  Alloys.  Columbia  University,  New  York  City. 

(483) 
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Corroding  Lead* 


Chemical  Lead. 


Common  Lead. 


II.    CHEMICAL  PROPERTIES  AND  TESTS. 
(A)  Chemical  Composition. 

4.  Corroding  Lead  (Grade  I)  shall  conform  to  the  following 
requirements  as  to  chemical  composition: 

Silver not  over  0. 0015  per  cent. 

Copper "      "     0. 001 

Arsenic "      "     0.001 

Antimony  and  Tin  together "      "     0. 0075 

Zinc "      "     0.001 

Iron "      "     0.0015 

Bismuth "      "     0.05 

Lead  (by  difference) 99.9365 

5.  Chemical  Lead  (Grade  II)  shall  conform  to  the  following 
requirements  as  to  chemical  composition: 

Copper 0.05  -0. 10      per  cent. 

Bismuth not  over  0. 005  " 

Total  Impurities  other  than  Copper "      "     0.05  " 

6.  Common  Lead  (Grade  III)  shall  conform  to  the  following 
requirements  as  to  chemical  composition: 

(a)  Desilverized  Lead: 
Silver not  over  0 .  002    per  cent. 


Copper "      "     0.0025 

Arsenic,  Antimony  and  Tin  together.  ...  "      "     0.015 

Bismuth "      "     0.35 

Iron "      "     0.002 

Zinc "      "     0.002 

Lead  (by  difference) 99. 6265 

(6)  Soft  Missouri  Lead:^ 

Silver not  over  0.002    per  cent. 

Copper "      "     0.05 

Arsenic,  Antimony  and  Tin  together.  ...  "      *'     0.015 

Bismuth "      "     0.005 

Iron "      "     0.005 

Zinc "      "     0.002 

Lead  (by  difference) 99.921 


Sampling. 


(5)  Sampling  and  Analysis, 
7.  (a)  In  sampling,  a  carload  or  less  shall  be  considered  a 
lot  or  unit.    One  pig  shall  be  taken  to  represent  each  ton  of 

I  Soft  Missouri  Lead  is  a  trade  name  used  to  cover  soft  undesilTerized  lead  in  general. 
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G 
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T\op        ! 


Si- 


de 
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I  \ 


? 


Templet . 
y^^  /^  /^  r\ 


\y  kj  kj  \y  \y 

The  Bars  are  Sampled  in  Sets  of  Five 
According  fo  Temp/a fe  as  Shown  above. 


Fig.  1. — Saw  Method  of  Sampling  Lead. 
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lead  in  the  lot.    The  pigs  thus  taken  shall  be  sampled  by  one 
of  the  following  methods: 

1.  By  sawing  completely  through,  as  illustrated  in  Fig.  1; 


c 


Top 


J 


Side 


CenfeY  • 


-"^EEE^EEEF- 


Lin» 


Templet. 


E 

CO         K 

r\  r\  r\  r\  rs 


vy 


v^ 


The  Bars  Sehcf-ed  as  Samples  are  Placed  in  a  Line  with 
every  other  Bar,  Bottom  Side  up.  The  Sampling  is  Done  according 
to  Template  in  Sets  of  five  Bars  each,  as  Indicated  above.   The 
Punch  most  be  Driven  /halfway  through  the  Bar.  In  Case  a 
Larger  Sample  is  Desired,  the  Bars  are  Turned  over  artd Sampled 
on  the  other  Diagonal, 

Fig.  2.— Punch  Method  of  Sampling|[Lead. 

2.  By  punching  completely  through  (if  equipment  permits) 

or  punching  half-way  through  from  two  opposite  sides, 
as  illustrated  in  Figs.  2  and  3; 

3.  By  drilling  at  least  half-way  through. 
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(b)  Whenever  the  surface  of  the  pigs  to  be  sampled  is  dirty, 
care  shall  be  taken  to  see  that  none  of  the  dirt  or  foreign  material 
gets  into  the  sample. 

X 


Sf-ock-^ 


Groove- 


"^ 


JiL 


-^-^- 


cq 


PiG.^3. — Sample  Punch  for  Lead. 

8.  If  the  sample  is  taken  by  sawing,  the  sawdust  from  all  sawiag. 
the  pigs  shall  be  thoroughly  mixed  and  quartered  and  the 
sample  for  analysis  drawn  from  the  mixed  material.    Care  shall 
be  taken  that  the  sawdust  is  free  from  all  extraneous  material. 
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Ptmchinc  or 
DrUling. 


Methods  of 

Chemical 

Analysis. 


Marking. 


9.  If  the  sample  is  taken  by  punching  or  drilling,  the  holes 
shall  be  spaced  along  a  diagonal  line  from  one  comer  of  the  pig 
to  the  other.  Sampling  in  this  manner  may  be  so  arranged  that 
one  or  more  holes  are  made  in  each  of  several  pigs  of  a  group  in 
such  positions  that  they  represent  consecutive  positions  on  the 
diagonal  of  a  single  pig.    (See  illustration  in  Fig.  2.) 

(a)  If  punchings  are  taken,  they  may  be  carefully  melted 
in  a  clean  graphite  crucible,  and  either  granulated  by  carefully 
pouring  into  distilled  water  and  thoroughly  drying,  or  casting 
into  thin  slabs  which  shall  be  sawed  completely  through  in 
several  places  and  the  sawdust  treated  as  described  in  Section  8. 

(b)  If  drillings  are  taken,  they  may  be  clipped  and  nuxed, 
and  the  sample  for  analysis  drawn  from  the  rrnxed  material; 
or  they  may  be  melted  as  in  the  case  of  punchings. 

10.  The  chemical  analysis  shall  be  made  in  accordance  with 
the  Tentative  Methods  for  Chemical  Analysis  of  Pig  Lead  (Serial 
Designation:  B  35  -  19  T)  of  the  American  Society  for  Testing 
Materials.^ 

III.    MARKING. 

11.  A  brand  shall  be  cast  or  otherwise  plainly  marked  upon 
each  pig  by  which  the  maker  and  grade  may  be  identified. 


IV.    CLAIMS. 
Claims.  12.  (a)  Claims,  to  be  considered,  shall  be  made  in  writing 

within  30  days  of  receipt  of  the  material  at  the  purchaser's  plant, 
and  the  results  of  the  purchaser's  tests  shall  be  given.  The  seller 
shall  be  given  one  week  from  date  of  receipt  of  such  claim  to 
investigate  his  records,  and  then  shall  agree  either  to  satisfy 
the  claim  or  to  the  submission  of  samples  to  an  umpire.  No 
claim  shall  be  considered  unless  the  sample  pigs  can  be  shown 
to  the  seller's  representative. 

(6)  Where  the  lead  satisfies  the  purity  requirements  of 

these  specifications,  it  shall  not  be  condemned  for  defects  in 

the  products  in  which  it  is  used. 

inTostigation  13.  On  questions  of  purity  a  sample  shall  be  drawn  by  repre- 

of  Claims,     sentatives  of  both  parties,  as  described  under  ''Sampling."    The 

properly  mixed  and  quartered  sample  shall  be  separated  into 

» See  p.  523. 
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three  parts,  each  of  which  shall  be  placed  in  a  sealed  package, 
one  for  each  party  and  one  for  an  umpire,  if  necessary.  Each 
party  shall  make  an  analysis,  and  if  the  results  do  not  establish 
or  dismiss  the  claim  to  the  satisfaction  of  both  parties,  the  third 
sample  shall  be  submitted  to  a  mutually  agreeable  lunpire,  who 
shall  deteraune  the  question  of  quality,  and  whose  determina- 
tion shall  be  final. 

14.  The  expense  of  the  seller's  representative  and  of  the  Setttement 
umpire  shall  be  paid  by  the  loser,  or  divided  in  proportion  ®'  ^*•*"•• 
to  the  concession  made  in  case  of  compromise.     In  case  of 
rejection  being  established,  damages  shall  be  limited  to  the 
pajTneiit  of  freight  both  ways  by  the  seller  for  substitution  of 
an  equivalent  weight  of  lead  meeting  these  specifications. 
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PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATBD  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

BRASS  INGOT  METAL  FOR  SAND  CASTINGS.^ 


Material 
CoTarad. 


Serial  Designation:  B  30 - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  30;  the 
final  number  indicates  the  year  of  original  issue,  .or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1919. 

1.  These  specifications  cover  brass  ingot  metal  for  sand 
castings,  known  conunerdally  as  red  and  yellow  brass  ingot, 
made  wholly  or  partly  from  scrap  materials.  Seven  typical 
alloys  are  specified  and  are  designated  Grades  Nos.  1  to  7,  in 
accordance  with  their  decreasing  copper  content  as  specified  in 
Section  3. 


Vnilom 
QoaUtj. 


I.    MANUFACTURE. 
2.  The  manufacturer  shall  use  care  to  have  each  lot  of  ingot 


metal  as  uniform  in  quality  as  possible. 


IL    CHEMICAL  PROPERTIES  AND  TESTS. 

Chamieai  3.  The  alloys  shall  conform  to  the  following  requirements 

Compositioa.  ^  ^^   chemical  composition,   within  the  limits  specified  in 
Section  4: 


1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  diould  be  directed,  jnefer- 
ably  before  January  1.  1920,  to  Mr.  William  Campbell.  Chainnan^of  Committee  B  2  on  Non- 
Ferrous  Metals  and  Alloys.  Columbia  University.  New  York  Qty. 

(490) 
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No. 

Coppw. 
per 
oent. 

per 
cent 

Lead, 
per 
eent. 

Zinc, 
per 
cent. 

Iron, 
mu.. 
per 
eent 

Anti- 
mony, 

DUUL. 

per 
oent. 

Alumi- 
num, 

SuUur. 
max.. 
per 
cent 

M 
85 

83 
77 
76 
55 

00 

8 
5 
4 
1 
2 
!• 

3« 
6 
6 
10 
6 
2 
8 

8 

5 

7  * 
10 
16 
38 
87 

0.25 
0.86 
0.86 
0.40 
0.40 
0.50 
1.00 

0.25 
0.25 
0.25 
'  0.85 
0.26 
0.20 
0.20 

none 
none 
none 
none 
none 
none^ 
none^ 

0.06 

0.06 

0.06 

0.05 

0.06 

0.06 

0.06 

>  See  Appendix. 


4.  The  following  permissible  variations  in  the  percentages  Permisiibie 
of  the  desired  elements  specified  in  Section  3  will  be  allowed,  V"***^©"- 
but  shall  not  apply  to  the  maximum  percentages  of  impurities 
specified: 

Pbrmissiblb  Vakiatioms 
Pbkcbntagb  op  Blbmbnt  Over  and  Umobr  thb 

Spbofibd.  Spbcxfibd  Valub. 

Units  or  Pbr  Csnt. 

Not  over  5  per  cent 0. 50 

Over  5  to  10  per  cent,  incl 0. 75 

Over  10  per  cent 1.00 

5.  (a)  Three  ingots  shall  be  selected  by  the  inspector  to  sampiet  for 
represent  10,000  lb.  of  ingot  or  fraction  thereof.  ^ilSJlr* 

(6)  The  samples  for  chemical  analysis  may  be  taken  either 
by  sawing,  drilling  or  milling  the  ingots  and  shall  represent 
the  average  cross-section. 

(c)  The  saw,  drill,  cutter  or  other  tool  used  shall  be  thor- 
oughly cleaned.  No  lubricant  shall  be  used  in  the  operation, 
and  the  sawings  or  metal  chips  shall  be  carefully  treated  with  a 
magnet  to  remove  any  particles  of  steel  introduced  in  taking  the 
sample. 

6.  To  be  prepared  by  the  Committee.  Methods  of 

Chomicml 
III.    MARKING.  Aimlfrii. 

7.  The  designating  mark  of  the  manufacturer,  the  proper  Marking, 
lot  number,  and  the  numerical  designation  of  the  grade  supplied 

shall  be  marked  on  each  ingot  for  identification. 
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IV.   inspection  and  rejection. 

Inspection.  8.  (o)  Inspection  may  be  made  at  the  manufacturer's  works 

where  tJie  ingots  are  made,  or  at  the  point  at  which  they  are 
received,. at  the  option  of  the  purchaser. 

(6)  If  the  purchaser  elects  to  have  inspection  made  at  the 
manufacturer's  works,  the  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract 
of  the  purchaser  is  being  performed,  to  all  parts  of  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  All  tests 
and  inspection  shall  be  so  conducted  as  not  to  interfere  unneces- 
sarily with  the  operation  of  the.  works. 

Rejection.  9.  If  the  test  ingots  selected  to  represent  a  lot  fail  to  con- 

form to  the  requirements  specified  in  Sections  3  and  4,  all  ingots 
in  such  lot  will  be  rejected. 


CUiimB. 


Settlement 
of  Claims. 


v.    CLAIMS. 

10.  Claims,  to  be  considered,  shall  be  made  in  writing 
within  thirty  days  of  receipt  of  material  at  the  purchaser's 
plant,  and  the  results  of  the  purchaser's  tests  shall  be  given. 
The  shipper  shall  within  one  week  of  receipt  of  such  claim, 
either  agree  to  satisfy  the  claim  or  send  a  representative  to  the 
purchaser's  plant  to  resample  the  shipment,  as  specified  in 
Section  5.  Samples  so  taken  shall  be  sealed  and  submitted  to 
a  mutually  agreeable  umpire,  whose  determination  shall  be  final. 

11.  The  expense  of  umpire  analysis  shall  be  paid  by  the 
loser  or  divided  in  proportion  to  the  concession  made  in  case  of 
a  compromise.  In  case  of  rejection  being  established,  the 
damages  shall  be  limited  to  the  payment  of  freight  both  ways 
by  the  manufacturer  for  the  substitution  of  an  equivalent 
weight  of  ingot  metal  meeting  these  specifications. 


Appendix. 


The  data  in  the  following  table  do  not  constitute  a  part 
of  these  specifications.  They  are  given  merely  to  indicate  to 
the  purchaser  the  physical  properties  of  the  various  alloys 
specified  which  can  be  expected  of  carefully  manufactured  alloys 
of  the  formulas  indicated,  and  to  constitute  a  guide  to  the 
purchaser  in  selecting  the  grade  best  suited  for  meeting  the 
service  condition  for  which  the  ingot  metal  is  to  be  used. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


Uniform 
Qualitj. 


TENTATIVE  SPECIFICATIONS 

FOR 

BRONZE  BEARING  METAL  IN  INGOT  FORM.* 

Serial  Designation:  B  31  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  3 1 ;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1919. 

1.  These  specifications  cover  copper-  tin-  lead  alloys  in  ingot 
form,  knowp  commercially  as  "bronze  bearing  metal,"  made 
wholly  or  partiy  from  scrap  materials.  Six  typical  alloys  are 
specified  and  are  designated  as  Grades  Nos.  1  to  6,  in  accord- 
ance with  their  decreasing  copper  content  as  specified  in 
Section  3. 

I.    MANUFACTURE. 

2.  The  manufacturer  shall  use  care  to  have  each  lot  of 
bronze  bearing  metal  as  uniform  in  quality  as  possible. 


II.    CHEMICAL  PROPERTIES  AND  TESTS. 

Chemical  3.  The  alloys  shall  conform  to  the  following  requirements  as 

Compodtioii.  tQ  chemical  composition,  within  the  limits  specified  in  Section  4: 

'  Criticismt  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  jirefer- 
ably  before  January  1.  1920,  to  Mr.  William  Campbell.  Chairman  of  Committee  B-2  on  Non- 
Ferrous  Metals  and  Alloys.  Coltunbia  University,  New  York  City. 
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S2i 

No. 

Copper. 

JSS. 

Lead. 
eSS. 

Ziiio. 
oent 

phonia. 
cSTt. 

Bnlfiir, 

max., 

per 

oent 

Iron, 
max.. 

eent 

Anti- 
mony, 
max.. 
per 
eent 

Alumi- 
num. 

£1 

Total 

max.. 
per 
eent. 

85 

80 
80 
77 
78 
70 

10 
10 
10 
8 
7 
6 

6 
10 
10 
15 
20 
35 

0.25 
0.50 
3.00 
0.50 
0.50 
0.50 

0.70« 

0.70- . 

0.05& 

0.25& 

0.05* 

none 

0.05 
0.05 
0.05 
0.05 
0.25 
0.35 

0.26 
0.25 
0.25 
0.25 
0.25 
0.25 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

none 
none 
none 
none 
none 
none 

0.50 
0.75 
2.50 
0.75 
1.00 
1.00 

4.  The  following  permissible  variations  in  the  percentages  Permisiibie 
of  the  desired  elements  specified  in  Section  3  will  be  sdlowed,  but  Variation*, 
shall  not  apply  to  the  maximum  percentages  of  impurities 
specified: 

PnitnsiBLB  Vasxationb 

PBRCBNTAGB  op  BLnOENT  OVBK  AMD  UnDBR  IHB 

SraciFixD.  SPBcaFisD  Valub. 

Units  or  Pbr  Cbnt. 

Not  over  5  per  cent 0. 50 

Over  5  to  10  per  cent,  ind 0. 75 

Over  10  per  cent 1 .  50 

5  (a).  Three  ingots  shall  be  selected  by  the  inspector  to  SampiMfor 
represent  10,000  lb.  of  ingot  or  fraction  thereof.  2SUlS? 

(6)  The  samples  for  chemical  analysis  may  be  taken  either 
by  sawing,  drilling  or  milling  the  ingots  and  shall  represent  the 
average  cross-section. 

(c)  The  saw,  drill,  cutter  or  other  tool  used  shall  be  thor- 
oughly cleaned.  No  lubricant  shall  be  used  in  the  operation, 
and  the  sawings  or  metal  chips  shall  be  carefully  treated  with  a 
magnet  to  remove  any  particles  of  steel  introduced  in  taking 
the  sample. 

6.  To  be  prepared  by  the  Comipittee.  Mafho4a  of 

Choiiiieal 

III.    MARKING. 

7.  The  designating  mark  of  the  manufacturer,  the  proper  Maru&g. 
lot  number,  and  the  numerical  designation  of  the  grade  supplied 

shall  be  marked  on  each  ingot  for  identification. 
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IV.     INSPECTION  AND  REJECTION. 

8.  (a)  Inspection  may  be  made  at  the  manufacturer's  works 
where  the  ingots  are  made,  or  at  the  point  at  which  they  are 
received,  at  the  option  of  the  purchaser. 

(b)  If  the  purchaser  elects  to  have  inspection  made  at  the 
manufacturer's  works,  the  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract 
of  the  purchaser  is  being  performed,  to  all  parts  of  the  manu- 
facturer's works  which  concern  the  manufacture  of  the  material 
ordered.  The  manufacturer  shall  aflFord  the  inspector,  free  of 
cost,  all  reasonable  facilities  to  satisfy  him  that  the  material  is 
being  furnished  in  accordance  with  these  specifications.  All 
tests  and  inspection  shall  be  so  conducted  as  not  to  interfere 
unnecessarily  with  the  operation  of  the  works.  * 

9.  If  the  test  ingots  selected  to  represent  a  lot  fail  to  conform 
to  the  requirements  specified  in  Sections  3  and  4,  all  ingots  in 
such  lot  will  be  rejected. 

V.    CLAIMS. 

10.  Claims,  to  be  considered,  shall  be  made  in  writing  within 
thirty  days  of  receipt  of  material  at  the  purchaser's  plant,  and 
the  results  of  the  purchaser's  tests  shall  be  given.  The  shipper 
shall  within  one  week  of  receipt  of  such  claim,  either  agree  to 
satisfy  the  claim  or  send  a  representative  to  the  purchaser's 
plant  to  resample  the  shipment,  as  specified  in  Section  5.  Samples 
so  taken  shall  be  sealed,  and  submitted  to  a  mutually  agreeable 
umpire,  whose  determination  shall  be  final. 

11.  The  expense  of  mnpire  analysis  shall  be-  paid  by  the 
loser  or  divided  in  proportion  to  the  concession  made  in  case  of  a 
compromise.  In  case  of  rejection  being  established,  the  damages 
shall  be  limited  to  the  payment  of  freight  both  ways  by  the 
manufacturer  for  the  substitution  of  an  equivalent  weight 
of  bronze  bearing  metal  meeting  these  specifications. 


Appendix. 

The  data  in  the  following  table  do  not  constitute  a  part  of 
these  specifications.  They  are  given  merely  to  indicate  to  the 
purchaser  the  physical  properties  of  the  various  alloys  specified 
which  Can  be  expected  of  carefully  manufactured  aUoys  of  the 
formulas  indicated,  and  to  constitute  a  guide  to  the  purchaser 
in  selecting  the  grade  best  suited  for  meeting  the  service  con- 
dition for  which  the  bronze  bearing  metal  is  to  be  used. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testdjtg  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

SOLDER  METAL.'^ 

Serial  Designation:   B  32  -  19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  32;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1919. 

Material  1.   (a)  These  specifications  cover  lead-tin  alloys  used  for 

solder  metal  and  commerdally  known  as  soft  solder. 

(b)  Two  classes,  A  and  B,  are  given,  in  each  of  which  several 
compositions  are  specified  covering  the  range  of  alloys  com- 
mercially used  and  designated  as  Grades  Nos.  0  to  5,  in  accord- 
ance with  their  decreasing  tin  content  as  specified  in  Section  4. 
The  choice  of  the  class  and  grade  of  solder  for  any  specified 
purpose  depends  on  the  material  in  connection  with  which  it 
is  to  be  used  and  the  method  of  applying.  For  galvanized 
iron  and  zinc,  only  Class  A  should  be  used.  Recommended 
practice  is  given  in  an  appendix  to  these  specifications,  together 
with  a  table  showing  melting  points  to  constitute  a  guide  to 
the  purchaser  in  selecting  the  grade  best  suited  for  meeting  the 
conditions  required. 

'  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably, before  January  I.  1920,  to  Mr.  William  Campbell.  Chairman  of  Committee  B-2  on 
Non-Perrous  Metals  and  Alloys,  Columbia  University.  New  York  City. 
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I.    MANUFACTURE. 

2.  The  manufacturer  shall  use  care  to  have  each  lot  of  Uniform 
solder  metal  as  uniform  in  quality  as  possible.    Each  bar,  ingot,  ^     *^' 
or  other  form  in  which  the  solder  is  sold  shall  be  uniform  in 
composition  with  the  entire  lot.    All  grades  in  Class  A  shall 

be  made  from  new  or  virgin  metals.  All  grades  in  Class  B 
shall  be  made  from  at  least  one-half  new  or  virgin  metals,  the 
balance  being  recovered  or  secondary  metals. 

3.  When  specified  in  bar  or  ingot  form,  the  sizes  or  shapes,  Dimensions, 
unlesis  otheriyise  specified,  shall  be  approximately  as  follows: 


Lbngth. 


Bar. 


B. 


.Ingot 


in. 

iTop 131 
Bottom 13J 


Top. 


5* 

Bottom 4J 


Width, 

Thickness, 

IN. 

IN. 

f 
f 

1 

21 

ij 

II.    CHEMICAL  PROPERTIES  AND  TESTS. 

4.  The  alloys  shall  conform  to  the  following  requirements  Chemicti 
as   to   chemical   composition,   within   the   limits   specified  in    ^^^    ^"* 
Section  5: 


Q~d«No.  I    J^^,^ 


Lead. 
Approx., 
per  cent. 


Antimony, 

niftx., 
percent. 


Copper, 

max., 

percent. 


Zinc  tnd 

Aluminum, 

percent. 


Other 

Impuritiee,* 

max., 

per  cent. 


Class  A. 


63.00 

87.00 

0.12 

0.06 

none 

0.10 

60.00 

50.00 

0.12 

0.08 

none 

0.10 

45.00 

65  00 

0.12 

0.08 

none 

0.10 

40.00 

60.00 

0.12 

0.06 

none 

0.10 

37.50 

62.50 

0.12 

0.06 

none 

0.10 

33.00 

67.00 

0.12 

0.06 

none 

0.10   « 

Class  B. 


49.25 

50.00 

0.76 

0.16 

none 

43.50 

65.00 

1.50 

0.16 

none 

38  00 

60.00 

2.00 

0.15 

none 

35.50 

62.50 

2.00 

0.16 

none 

31.00 

67.00 

2.00 

0.15 

none 

0.10 
0.10 
0.10 
0.10 
0.10 


>  Exclusive  of  Bismuth. 
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Analysis. 


5.  The  permissible  variation  plus  or  minus  in  the  per- 
centage of  tin  shall  not  be  over  1  per  cent  of  the  tin  contents 
specified  in  Section  4. 

6.  (a)  Three  bars  or  ingots  shall  be  selected  to  represent  a 
shipment  of  less  than  1000  lb.,  five  bars  or  ingots  to  represent 
a  shipment  of  over  1000  lb.  to  10,000  lb.,  inclusive,  and  ten 
bars  or  ingots  to  represent  a  shipment  of  over  10,000  lb.  to  one 
carload.  In  case  the  shipment  is  in  other  form,  such  as  wire, 
wire  segments,  drops,  pigs  or  slabs,  an  equivalent  amount  of 
metal  representative  of  the  lot  shall  be  taken,  but  in  no  case 
shall  less  than  one  whole  piece  (except  wire)  represent  a  shipment 

(b)  The  preferable  method  of  preparing  the  sample  for 
chemical  analysis  is  to  cut  exactly  in  half  the  bars  selected, 
marking  each  half  and  retaining  one  of  each  of  the  half  bars 
to  preserve  their  identity  and  for  check  analysis.  The  remaining 
half  of  each  bar  shall  then  be  remelted  in  a  perfectly  clean 
utensil  at  a  temperature  a  little  above  the  complete  liquation 
point  of  the  alloy,  mixed  thoroughly  and  poured  into  a  cold 
mold,  forming  a  thin  bar  approximately  \  in.  thick.  Saw  cuts 
shall  then  be  made  entirely  across  this  bar  not  more  than  1  in. 
apart  and  evenly  distributed  throughout  its  length. 

If  it  is  impracticable  to  remelt  the  sample  as  above,  saw 
cuts  shall  be  made  entirely  across  each  piece  at  several  points 
not  more  than  1  in.  apart  and  evenly  distributed  throughout 
their  length.    No  lubricants  shall  be  used  for  sawing. 

(c)  Sawings  thoroughly  mixed  shall  constitute  the  sample 
for  chemical  analjrsis. 

7.  The  chemical  analysis  shall  be  made  in  accordance  with 
the  Tentative  Methods  for  Chemical  Analysis  of  Alloys  of  Lead, 
Tin,  Antimony  and  Copper  (Serial  Designation:  B  18-17  T) 
of  the  American  Society  for  Testing  Materials.^ 


III.    MARKING. 

Marking.  8.  The  name  of  the  manufacturer  may  be  cast,  at  the 

option  of  the  purchaser,  on  each  bar  or  ingot.  The  numerical 
designation  of  the  grade  supplied  shall  be  stamped  or  cast  on 
each  bar  or  ingot  for  identification. 

>  See  p.  509. 
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IV.    INSPECTION  AND  REJECTION. 

9.  (a)  Inspection  may  be  made  at  the  manufacturer's  works  intp«ctioiu 
where  the  solder  metal  is  made,  or  at  the  point  at  which  it  is 
received,  at  the  option  of  the  purchaser. 

(b)  If  the  purchaser  elects  to  have  inspection  made  at  the 
manufacturer's  works,  the  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract 
of  the  purchaser  is  being  performed,  to  all  parts  of  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afiford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
fiumished  in  accordance  widi  these  specifications..  All  tests 
and  inspection  shall  be  so  conducted  as  not  to  interfere  unneces- 
sarily with  the  operation  of  the  works. 

10.  If  the  sample  selected  to  represent  a  lot  fails  to  con-  Rejection, 
form  to  the  requirements  specified  in  Sections  3  and  4,  all  solder 

metal  in  such  lot  will  be  rejected. 

V.    CLAIMS. 

11.  Claims,  to  be  considered,  shall  be  made  in  writing  within  Claims, 
thirty  days  of  receipt  of  material  at  the  purchaser's  plant,  and 

the  results  of  the  purchaser's  tests  shall  be  given.  The  shipper 
shall  within  one  week  of  receipt  of  such  claim,  either  agree  to 
satisfy  the  claim  or  send  a  representative  to  the  purchaser's 
plant  to  resample  the  shipment,  as  specified  in  Section  6. 
Samples  so  taken  shall  be  sealed  and  submitted  to  a  mutuaUy 
agreeable  umpire,  whose  determination  shall  be  final. 

12.  The  expense  of  lunpire  analysis  shall  be  paid  by  the  SetUement  of 
loser,  or  divided  in  proportion  to  the  concession  made  in  case  ^•*""' 

of  a  compromise.  In  case  of  rejection  being  established,  the 
damages  shall  be  limited  to  the  payment  of  freight  both  ways  by 
the  manufacturer  for  the  substitution  of  an  equivalent  weight 
of  solder  metal  meeting  these  specifications. 


Appendix. 


It  is  recommended  that  the  grade  of  solder  metal  be  selected 
which  contains  the  least  amount  of  tin  reqiured  to  give  suitable 
flowing  and  adhesive  qualities  for  the  work  in  hand. 
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A  table  is  appended  showing  the  melting  points  of  the  different 
grades  of  solder  metal  and  of  tin  and  lead  for  comparison.  It 
is  to  be  noted  that  the  alloys  are  completely  solid  below  the 
lower  point  given,  designated  "melting  point",  and  completely 
liquid  only  above  the  higher  point  given,  designated  "complete 
liquation  point."  In  the  range  of  temperatiure  between  these 
two  points  the  alloys  are  partly  solid  and  partly  liquid.  In. 
Grade  No.  1  the  amount  of  solid  portion  is  so  small  in  the  range 
given  that  it  is  practically  unnoticeable.  In  Grade  No.  4  the 
proportion  of  solid  and  fluid  metal  in  the  range  given  makes  this 
alloy  suitable  for  use  as  wiping  solder. 

The  data  in  this  appendix  do  not  constitute  a.  part  of  these 
specifications.  They  are  given  merely  to  indicate  to  the  pur- 
chaser the  physical  properties  of  the. various  alloys  specified 
which  can  be  expected  of  carefully  manufactured  alloys  of  the 
formulas  indicated,  and  to.  constitute  a  guide  to  the  purchaser 
in  selecting  the  grade  best  suited  for  meeting  the  service  con- 
dition for  which  the  solder  metal  is  to  be  used. 


Tablb  Showing  Melting  Points  of  Solder  Metal. 


Onde. 


Tin. 

0  A. 

1  A 

1  B 

2  A 

2  B 

3  A 
3B 

4  A 

4  B 

5  A 
5  B 


Formula. 

Melting  Point. 

Complete  Liquation 
Point. 

Tin. 
per  cent. 

Lad, 
per  cent 

Antimony, 
per  cent. 

Deg. 
Cent. 

Deg. 
Fahr. 

Ce?t. 

De«. 

100.00 

232 

449.6 

232 

449.6 

63.00 

37.00 

0.12 

181 

*  367.8 

181 

357.8 

60  00 

60.00 

0.12 

181 

357.8 

213 

416.4 

49.25 

50.00 

0.76 

185 

365.0 

208 

397.4 

45.00 

56.00 

0.12 

181 

357.8 

225 

437.0 

43.50 

66.00 

1.50 

188 

370.4 

220 

428.0 

40.00 

60.00 

0.12 

181 

357.8 

237 

458.6 

38.00 

60.00 

2.00 

188 

370.4 

228 

442.4 

37.60 

62.50 

0.12 

181 

357.8 

241 

467.6 

36.60 

62.60 

2.00 

188 

^70.4 

231 

411.8 

33.00 

67.00 

0.12 

181 

357.8 

252 

485.6 

31.00 

67.00 

2.00 

188 

370.4 

236 

465.0 

100.00 

327 

620.6 

327 

620.6 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA..  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

TINNED   SOFT  OR  ANNEALED   COPPER  \VIRE   FOR 
RUBBER  INSULATION.^ 

Serial  Designation:  B  33  -  19  T. 

These  specifications  are  issued  under  the  fixed  designation  B  33;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1919. 

1.  These  specifications  cover  tinned  soft  or  annealed  copper  Product 
wire  suitable  for  use  in  making  rubber  insulated  wires  and  cables.  Covered. 

I.    MANUFACTURE. 

2.  The  tinned  wire  shall  be  made  by  coating  soft  or  annealed  Menufacture. 
copper  wire  with  pure  tin.    The  copper  used  shall  be  of  such 

quality  and  purity  that  after  tinning  it  shall  have  the  properties 
and  characteristics  hereinafter  required. 

II.    CHEMICAL  PROPERTIES  AND   TESTS. 

3.  The  continuity  of  the  tin  coating  shall  be  determined  conttnuity  of 
by  the  Sodium  Polysulfide  test,  which  shall   be   applied    as  Coating, 
specified  in  Sections  4  to  10. 

» Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  pref- 
erably before  Jantiary  1,  1920.  to  Mr.  J.  A.  Capp,  Chairman  of  Committee  B-1  on  Copper 
Wire.  General  Electric  Co..  Schenectady.  N.  Y. 
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Length  of 
S«]ii]il«t, 


Treatment  of 
Samplet. 


(A )    TreatmetU  of  Samples. 

4.  Samples  shall  have  a  length  of  about  6  in.,  and  they 
shall  be  tagged  or  marked  to  correspond  with  the  coil  or  reel 
from  which  they  were  cut. 

5.  The  samples  shall  be  thoroughly  cleaned  by  immersion 
in  benzine,  redistilled  petroleum  ether,  ether,  or  carbon  tetra- 
chloride for  at  least  3  minutes,  then  removed  and  wiped  dry  with 
a  clean,  soft  cloth.  The  samples  thus  cleaned  shall  be  kept  in  a 
clean,  dry  cloth  imtil  tested.  The  part  of  the  sample  to  be 
immersed  in  the  test  solution  shall  not  be  handled.  Care  shaU 
be  taken  to  avoid  abrasion  by  the  cut  ends. 


Immersion  of 
Samiilet. 


Ezamination  of 
Samples. 


Mechanical 
Test  for 
Adhesion. 


(B)    Method  of  Testing. 

6.  (a)  A  length  of  at  least  4|  in.  of  the  cleaned  samples 
shall  be  immersed,  in  accordance  with  the  following  cycles,  in 
test  solutions  maintained  at  a  temperature  between  15.5  and 
21^  C.   (60  and  70^  F.): 

First:  Immerse  for  1  minute  in  HCl  solution  as  hereinafter 
defined.  Wash  and  wipe  dry. 

Second:  Immerse  for  30  seconds  in  sodium-polysulfide 
solution  as  hereinafter  defined.  Wash  and  wipe  dry. 

Third:  Immerse  for  1  minute  in  HCl  solution.  Wash  and 
wipe  dry. 

Fourth:  Immerse  for  30  seconds  in  sodium-polysulfide 
solution.  Wash  and  wipe  dry. 

{b)  After  each  immersion  the  samples  shall  be  immediately 
and  thoroughly  washed  in  dean  water  and  wiped  dry  with  a 
clean,  soft  clolJi. 

7.  After  the  above-described  operations,  the  samples  shall 
be  examined  in  order  to  ascertain  if  copper  exposed  through 
openings  in  the  tin  coating  has  been  blackened  by  the  action 
of  the  sodium  polysulfide.  The  sample  shall  be  considered  to 
have  failed  if  by  such  blackening  exposed  copper  is  revealed. 
No  attention  shall  be  paid  to  blackening  within  §  in.  of  the 
cut  end. 

8.  A  mechanical  test  for  adhesion  of  tinning  may  be  made  by 
bending  the  wire  around  a  rod  having  a  diameter  equal  to  four 
times  the  diameter  of  the  wire,  and  dipping  the  bent  portion  of 
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the  wire  in  the  sodium-polysulfide  solution  only,  for  30  seconds. 
Any  cracking  or  parting  of  the  coating  will  be  shown  by  black- 
ening of  the  copper.  Such  cracking  or  parting  of  the  coating 
will  be  a  cause  for  rejection. . 

(C)     TesUng  Solution. 

9.  (a)  The  hydrochloric-add  solution,  specific  gravity 
1.008,  shall  be  made  in  the  following  manner:  Commercial 
HCl,  sp.  gr.  1.12,  shall  be  diluted  with  distilled  water  to  a 
specific  gravity  of  1.088  measured  at  IS'^.S  C.  (60°  F.). 

(6)  A  portion  of  HCl  solution  having  a  volume  of  180  cc. 
shall  be  considered  exhausted  when  there  have  been  immersed 
in  it  for  two  cycles  the  niunber  of  test  samples  of  any  size  as 
indicated  in  the  following  table: 

Maximum  Numbbr  to  bb  Tested  vor 

DiAMBTBR.   IN.  TwO  CyCLBS  IN   180  OC.  OF  ACiD  SOLUTION. 

0.460to0.141 2 

0.140  to  0.086 4 

0.085to0.051 6 

0.050  to  0.039 10 

0.038  to  0.031 12 

0.030  to  0.003 14 

For  wire  whose  diameter  is  between  listed  sizes,  the  niunber 
of  samples  shall  be  the  same  as  for  the  next  larger  size  indicated. 

10.  The  sodium-polysulfide  test  solution,  sp.  gr.  1.142,  shall  sodium- 
be  made  in  the  following  manner:   A  concentrated  solution  shall  S?|^J.'*^** 
be  made  by  dissolving  sodium-sulfide  crystals  in  distilled  water 

imtil  the  solution  is  saturated  at  about  21®  C.  (70®. F.),  adding 
about  250  g.  of  flowers  of  sulfur  per  liter,  and  allowing  to  stand 
for  at  least  24  hours. 

The  test  solution  shall  be  made  by  diluting  a  portion  of 
the  concentrated  solution  with  distilled  water  to  a  specific 
gravity  of  1.142  at  15®.5  C.  (60®  F.).  The  sodium-polysulfide 
test  solution  should  have  sufficient  strength  to  blacken  thor- 
oughly a  piece  of  clean  imtiimed  copper  wire  in  5  seconds.  A 
portion  of  test  solution  used  for  testing  samples  will  not  be 
considered  exhausted  until  it  fails  to  blacken  a  piece  of  clean 
copper  as  above  described. 
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III.     PHYSICAL  PROPERTIES  AND  TESTS. 
(A)    Mechanical. 
TenaUe  n.  (a)  The  tensile  strength  and  elongation  of  the  tinned 

Propertiet.    ^^pp^j.  ^^^  gj^^^jj  conform  to  the  values  in  Table  I. 


Table  I.— TENsn,E  Properties. 

Diameter,  in. 

lb.  per  aq.  in. 

ElonptioninlOin.. 
n^.  per  cent 

0.460to0.290 

36  000 

87  000 

88  MO 
80  000 
40  000 

SO 

0.288  toO.103 

25 

0.102  toO. 021 

20 

0.020  to  0.012.        .   .. 

15 

0.011  toO. 003 

10 

(b)  For  wire  whose  nominal  diameter  is  between  listed  sizes, 
the  requirements  shall  be  those  of  the  next  larger  size  indicated 
in  Table  I. 

(B)    Electrical. 

RedttiTity.  12.  The  resistivity  of  the  wire  expressed  in  pounds  per  mile 

ohm  at  20""  C.  (es""  F.)  shall  not  exceed  the  values  in  Table  II. 


Table  II.— 

Resistivity. 

Diwneter. 

in. 

RewtiTit3r.lb.i)ermile 
ohm  at  20^. 

0.400  to  0.290 

896.15 

0.280  toO.108 

900.77 

0.102  to  0.021 

910.15 

0.020  to  0.012 

929.52 

0.011  toO.003 

988.20 

IV.    PERMISSIBLE  VARIATIONS. 

Permissible  13.  (a)  The  size  shall  be  expressed  as  the  diameter  of  the 

Vsristions.    ^j^^  ^  decimal  fractions  of  an  inch. 

(6)  The  permissible  variation  from  nominal  diameter  shall 
be: 

For  wire  0.010  in.  or  over  in  diameter,  1  per  cent  under 
and  3  per  cent  over; 
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For  wire  under  0.010  in.  in  diameter,  0.0001  in.  under 
and  0.0003  in.  over. 

(c)  For  coiled  wire,  each  coil  shall  be  gaged  in  three  places; 
one  near  each  end,  and  one  approximately  at  the  middle.  For 
spools,  approximately  12  ft.  shall  be  reeled  off  and  the  wire  shall 
be  gaged  in  six  places  between  the  second  and  twelfth  foot  from 
the  end. 

(d)  The  coil  or  sp>ool  will  be  rejected  if  the  average  gage 
is  not  within  the  limits  specified  in  Paragraph  (b). 

V.    WORKMANSHIP  AND  FINISH. 

14.  The  tin  coating  shall  consist  of  a  smooth  continuous  Workmaiwhip. 
layer,  firmly  adherent  to  the  surface  of  the  copper. 

VI.    INSPECTION  AND  REJECTION. 

15.  The  manufacturer  shall  afford  the  inspector  represent-  inspeetioii. 
ing  the  purchaser,  free  of  cost,  all  reasonable  facilities  to  sat- 
isfy him  that  the  material  is  being  furnished  in  accordance 

with  these  specifications. 

16.  Wire  which  shows  exposed  copper  by  blackening  after  Rejection, 
testing  in   the  sodium-polysulfide  solution,   as  described,   or 
which  fails  to  conform  with  the  other  requirements  of  these 
specifications,  shall  be  rejected. 


Explanatory  Note. 

The  coating  of  tin  on  copper  wire  is  for  the  purpose  of 
protecting  the  copper  against  the  action  of  the  rubber  insulation. 
It  is,  therefore,  necessary  that  the  coating  be  continuous.  The 
test  in  the  sodium-polysulfide  is  for  the  pxupose  of  determining 
whether  or  not  the  wire  carries  a  continuous  envelope  of  pure  tin. 

The  thickness  of  the  tin  coating  is  necessarily  varied.  Under 
the  same  conditions  of  tinning  the  coating  on  all  sizes  of  wire, 
excepting  on  fine  wire,  is  approximately  the  same.  The  coating 
on  fine  wire  is  generally  relatively  heavier  than  that  on  coarse 
wire.  It  is  not,  therefore,  correct  to  apply  a  larger  number  of 
cycles  in  the  test  on  coarse  wire  than  is  applied  to  fine  wire.  It 
is  probable  that  one  cycle  of  the  dip  test  would  be  sufficient  to 
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discover  defects  in  tinned  wire,  but  in  order  to  make  certain 
that  no  partially  covered  spots  may  escape  attention,  two  cycles 
have  been  provided  for.  It  has  been  found  that  the  tin  coating 
on  copper  wire  consists  of  two  parts,  an  envelope  of  pure  tin  on 
the  outside,  with  an  intermediate  layer  of  copper-tin  alloy. 
This  tin  alloy,  as  well  as  the  amount  of  tin  present,  has  an  effect 
on  the  resistivity  of  the  wire.  Since  the  relative  amount  of  tin 
coating  and  alloy  is  greater  on  the  small  wire  than  it  is  on  the 
coarser  wire,  the  resistivity  of  the  wire  increases  as  the  size 
decreases.  This  also  accoimts  for  the  decrease  in  elongation  due 
to  tinning  soft  wire. 
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PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  AssociAtiON  for  Testing  Materials. 


TENTATIVE  METHODS 

FOR 

CHEMICAL  ANALYSIS   OF  ALLOYS  OF  LEAD,  TIN, 
ANTIMONY  AND   COPPER.^ 

Serial  Designation:  B  18-17  T. 

These  methods  are  issued  under  the  fixed  designation  B  18;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1917. 

I.    GENERAL  METHOD.' 

1.  Dissolve  1  g.  of  the  finely  divided  alloy  by  boiling  in  from 
70  to  100  cc.  of  the  following  solution  in  a  covered  beaker: 
The  solution  is  made  by  dissolving  20  g.  of  KCl  in  500  cc.  of 
water,  then  adding  400  cc.  of  concentrated  HCl,  mixing,  and 
then  100  cc.  of  HNOj  (sp.  gr.  1.40).  No  decomposition 
between  HCl  and  HNOj  takes  place  in  this  solution  in 
the  cold.  If  complete  solution  of  the  alloy  is  difficult  in  the 
amount  of  the  solution  taken,  more  is  added  as  requited.  Con- 
tinue boiling  until  solution  is  evaporated  to  about  50  ca 

(a)  Add  5  cc.  of  concentrated  HCl  and  cool  by  placing  beaker  Lead, 
in  ice  water  until  the  bulk  of  the  lead  has  crystallized  out  as 

%  Critidsmi  of  these  Tentative  Methods  are  solicited  and  should  be  directed,  x>refer- 
ably  before  January  1,  1920,  to  Mr.  William  Campbell*  Chairman  of  Committee  B-2  on  Non- 
Ferrous  Metals  and  Alloys.  Columbia  University.  New  York  City. 

sG.  W.  Thompson's  method.    See  Journal,  Soc  Chem.  Ind.,  Vol.  15,  p.  179. 
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chloride.  Then  add  slowly  50  cc.  of  95-per-cent  alcohol  from  a 
pipette,  with  constant  stirring;  stir  for  a  few  minutes  longer 
after  the  alcohol  has  been  added  and  place  the  beaker  in  ice 
water  for  ten  minutes.  Add  50  cc.  more  alcohol  in  the  same 
way,  allow  to  stand  in  ice  water  for  20  minutes  and  filter  through 
9-cm.  paper  into  an  800-cc.  beaker.  Wash  by  decantation  three 
times  with  a  mixture  of  95-per-cent  alcohol  and  concentrated 
HCl  (4  : 1)  and  wash  paper  twice  with  same  mixture.  With 
proper  manipulation  this  treatment  should  uniformly  precipitate 
all  but  0.003  g.  of  lead.  The  most  favorable  conditions  are 
obtained  by  allowing  to  stand,  cold,  over  night  before  adding 
the  alcohol. 

Wash  the  lead  chloride  on  paper  back  into  beaker  and  wash 
paper  several  times  with  hot  water,  allowing  washings  to  flow 
into  beaker  with  the  rest  of  the  chloride.  Fiiaally,  wash  twice 
with  a  solution  of  hot  ammonium  acetate  (the  ammonium- 
acetate  solution  is  made  by  taking  one  volume  of  ammonia 
water  0.900  sp.  gr.,  adding  to  it  one  volume  of  water,  and  then 
80-per-cent  acetic  add  imtil  it  is  slightly  acid  to  litmus)  and 
heat  until  lead  chloride  is  all  dissolved.  The  solution  should 
remain  perfectly  clear,  turbidity  indicating  the  presence  of  tin 
or  antimony;  even  1  mg.  of  tin  or  antimony  will  cause  a  slight 
but  distinct  turbidity.  Add  15  cc.  of  saturated  solution  of 
KsCraO?,  heat  until  precipitate  is  of  good  orange  color,  filter 
on  weighed  Gooch  crucible,  wash  with  water,  alcohol  and 
ether,  dry  at  llO''  C,  and  weigh.  Calculate  to  lead  by  the 
empirical  factor  63.75. 

Evaporate  the  filtrate  from  lead  chloride  by  bojling  on 
hot  plate  in  the  loosely  covered  800-cc.  beaker,  and  finally  to 
dryness  on  water  bath,  with  cover  removed.  Add  10  cc.  of 
the  solution  of  KOH  (l  g.  to  5  cc.)  and  after  a  few  minutes 
20  cc.  of  3-per-cent  HaOa.  Test  the  solution  by  dropping  into 
it  a  small  piece  of  litmus  paper,  and,  if  add,  add  more  KOH, 
little  by  little,  until  it  shows  an  alkaUne  reaction.  Heat  on 
water  bath  for  20  minutes,  add  10  g.  of  ammoniimi  oxalate, 
10  g.  of  oxalic  add,  and  200  cc.  of  water.  Heat  to  boiling, 
pass  HsS  with  solution  near  boiling  for  45  minutes,  filter  at 
once,  and  wash  predpitate  with  hot  water. 
Tin.         (6)  Concentrate,  if  necessary,  or  if  the  tin  in  the  portion  of 
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the  sample  taken  for  anal3rsis  amounts  to  0.5  g.  or  over,  add 
5  g.  more  oxalic  add,  and  dectrolyze  over  night,  using  cylindrical 
cathodes  2  by  If  in.  diameter,  of  platinmn  wire  gauze,  with 
a^  current  of  about  i  ampere.  Usually  by  morning  the  solu- 
tion will  have  become  alkaline,  in  which  case  it  may  be  taken 
for  granted  that  the  tin  is  all  predpitated  on  the  cathode.  The 
best  results  are  obtained,  however,  by  regulating  the  current 
density  so  as  to  render  the  solution  alkaline  only  a  very  short 
time  before  the  cathode  is  to  be  removed;  and  it  is  desirable  as 
a  precaution  to  add  5  g.  of  oxalic  add  after  the  solution  has 
become  alkaline,  boil  and  re-electrolyze.  Remove  the  cylinder, 
wash  twice  with  water,  and  then  with  95-per-cent  alcohol,  dry 
in  oven,  and  wdgh.  Wash  the  predpitate  of  antimony  and 
copper  sulfides  on  the  filter  paper  back  into  the  beaker  with 
the  least  amount  of  water  possible  and  treat  with  10  cc.  of  KOH 
solution  (1  : 5),  heat  on  a  water  bath  imtil  the  undissolved 
matter  is  distinctly  black,  then  filter  through  same  paper  it 
was  washed  from  into  a  12-oz.  Erlenmeyer  flask,  wash,  etc. 

(c)  On  filter  the  copper  is  obtained  as  sulfide  with  a  small  copper, 
amount  of  lead  which  failed  to  be  predpitated  as  chloride. 
(If  it  is  desired  to  determine  this  lead,  it  can  be  done  by  separa- 
tion from  the  copper  as  usual.)  Dry  and  ignite  predpitate  in 
small  casserole,  dissolve  in  HNOs,  boil  to  expel  nitrous  fumes, 
neutralize  with  NasCOs,  add  a  few  drops  of  ammonia,  and 
determine  volimietrically  with  KCN  standardized  against  pure 
copper.  If  the  amount  of  copper  present'is  from  8  to  10  mg. 
or  more,  it  is  determined  electrolytically  in  HNOj  solution, 
and  the  small  amount  of  lead  may  be  obtained  and  weighed 
on  the  anode  as  dioxide. 

If  only  small  amounts  (less  than  10  mg.)  of  antimony  and 
copper  are  present  in  the  sample,  the  lead,  which  failed  to  be 
predpitated  as  chloride,  may  also  fail  to  come  down  as  sulfide 
on  passing  HaS  through  the  oxaUc-add  solution.  It  will  remain 
in  the  filtrate  from  the  sulfides  and  will  be  deposited  electro- 
lytically with  the  tin  on  the  cathode.  This  can  be  prevented* 
by  adding  an  oxalic-add  solution  of  a  pure  antimony  salt 
equivalent  to  about  100  mg.  of  antimony  just  before  passiag 
HfS.  In  this  case  antimony,  if  present  in  the  sample,  must 
be  determined  on  a  separate  portion. 
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Antimony.  (d)  The  solution  of  antimony  sulfide  in  KOH  should  not 
amount  to  over  40  cc;  add  50  cc.  of  concentrated  HCl  and  boil 
for  some  time  in  order  to  expelarsenic  as  arsenious  chloride.  Now 
add  25  cc.  more  of  concentrated  HCl  and  1  g.  KClOs,  boil  until 
solution  is  colorless  and  free  chlorine  is  driven  ofif,  filter  into 
similar  flask  through  mineral  wool  if  sulfur  has  separated,  wash 
out  original  flask  with  concentrated  HCl,  cool,  add  1  g.  of  KI, 
1  cc.  of  CS«,  and  titrate  for  antimony  with  N/10  sodium- 
thiosulfate  solution,  1  cc.  of  which  equals  0.0060  g.  of  antimony. 
This  systematic  method  assiunes  the  absence  of  other  met^Js 
than  lead,  tin,  antimony,  and  copper. 

Anenic.  2..  DeterminoHon  of  Arsenic. — ^Arsenic  is  determined  on  a 

separate  portion  as  follows:  Weigh  out  1  g.  of  the  finely  divided 
sample  and  transfer  to  a  distillation  flask,  together  with  10  cc. 
of  ferric-chloride  solution  (sp.  gr.  1.43)  free  from  arsenic;  60  cc. 
of  concentrated  HCl;  20  cc.  of  water;  5  g.  of  KCl.  .  Connect 
the  flask  with  a  condenser,  heat  slowly  until  solution  is  complete, 
and  distill,  boiling  to  as  small  a  voliune  as  possible.  When 
cool  add  50  cc.  more  concentrated  HCl  and  redistill.  Pass 
H«S  through  the  cold  distillate  for  an  hour,  allow  to  settle, 
filter  and  weigh  the  arsenious  sulfide  on  a  Gooch  crucible,  wash- 
ing with  HCl,  cold  water,  alcohol  and  CSj.  After  drying  and 
weighing,  redissolve  with  anmionium-carbonate  solution,  wash 
thoroughly  with  water  and  reweigh  the  Gooch  crucible,  calcu- 
lating the  loss  in  weight  to  arsenic. 

II.    RAPID  VOLUMETRIC  METHODS  FOR  FACTORY  CONTROL 

WORK 

Determination  of  Lead. 

(MOLYBDATE  METHOD.) 

Lead.  3.  Treat  1  g.  of  the  finely  divided  alloy  in  a  covered  beaker 

with  2  to  5  g.  of  tartaric  add  and  10  cc.  of  water.  Add  slowly 
with  constant  stirring  10  cc.  of  HNOj  (l  :  l)  and  heat  gently — 
not  above  60°  C. — ^until  the  bulk  of  the  sample  is  dissolved. 
Complete  the  solution  (of  antimony  and  copper)  by  heating 
on  steam  bath,  and,  if  necessary,  adding  two  or  three  drops  of 
HNOs  (concentrated).  This  treatment  should  give  a  dear 
solution,  with  formation  of  no  metastannic  add  (H2SnOB).    Add 
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slowly  10  cc.  of  HsS04  (1  :  l)  with  constant  stirring  and  then 
evaporate  until  nitrous  fumes  are  no  longer  given  off;  but  the 
evaporation  should  be  stopped  before  the  tartaric  add  begins 
to  char.  Cool,  dilute  and  filter  off  lead  sulfate,  washing  with 
dilute  HsS04  (1  :  10).^  Place  the  precipitate  and  filter  in  a  flask, 
add  10  cc.  of  strong  HCl  and  boil  until  the  filter  is  well  disin- 
tegrated, then  add  15  cc.  of  strong  HCl,  25  cc.  of  cold  water  and 
25  cc.  of  strong  ammonia  water.  Now  color  with  a  little  Utmus 
solutioh,  make  slightly  alkaline  with  ammonia  if  not  already  so, 
and  then  make  distinctly  add  with  strong  acetic  add.  Heat  to 
boiling  and  see  that  the  lead  sulfate  is  entirely  dissolved,  then 
dilute  to  about  200  cc.  with  boiling-hot  water  and  titrate  with 
standard  ammonium-molybdate  solution  as  follows:  Poiu:  about 
two-thirds  of  the  hot  lead  solution  into  a  large  beaker  and  run  the 
molybdate  solution  into  it  from  a  burette  until  a  drop  from  the 
beaker,  when  placed  on  a  glazed  porcelain  plate  and  touched 
with  a  drop  of  a  solution  of  tannic  add  (about  0.1  g.  dissolved 
in  20  cc.  of  water),  gives  a  brown  or  yeUow  tinge.  Now  add 
more  of  the  lead  solution  from  the  flask  and  continue  the  titra- 
tion until  the  end-point  is  again  passed.  Continue  thus  to 
approach  the  true  end-point,  using  more  caution  each  time. 
Finally,  when  only  a  few  cubic  centimeters  remain  in  the  flask, 
pour  the  entire  mixture  in  the  beaker  into  the  flask  and  then 
back  into  the  beaker  again  and  finish  the  titration  two  drops 
at  a  time.  When  the  final  yellow  tinge  is  obtained,  some  of  the 
immediately  preceding  tests  may  have  developed  a  tinge  also. 
From  the  reading  of  the  burette  deduct  the  volume  of  two  drops 
for  each  test  thus  showing  a  color.  Multiply  the  corrected 
reading  by  the  percentage  value  of  1  cc.  of  the  molybdate  solu- 
tion in  lead  to  obtain  the  percentage  of  lead  in  the  sample.' 

The  ammonium-molybdate  solution  is  made  by  dissolving 
about  4.74  g.  of  anunonium  molybdate  in  water  and  making 
up  to  one  Uter.  It  is  standardized  by  treating  about  0.2  g.  of 
pure  lead  foil  in  exactly  the  same  way  as  described  for  the 
treatment  of  the  sample.  This  method  is  not  accurate  for 
alloys  containing  less  than  2  per  cent  of  lead. 

t  Sm  "Hm  Aimtyito  of  Non-PeRow  Afloyi.*'  Ibbotaon  ud  AiteUion.  p.  192.  M«itliod  II. 
and  "Tedmlcal  Aiudyilt  of  BnM,"  Price  ud  Meada.  p.  156. 

t  "TMliiiloia  Mflthods  of  On  AniOyiU,''  A.  H.  Low.  pp.  129  ud  131. 
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Determination  op  Tin. 
(Pbarcb-Low  Iodine  Method.) 
Tin.  4.  Weigh  0.2  to  1.0  g.  (depending  on  the  percentage  of  tin) 
of  the  finely  divided  aUoy  into  a  12-oz.  wide-mouth  conical 
flask.  Add  20  cc.  of  concentrated  HCl  and  when  most  of  the 
soluble  metal  is  dissolved  add  KCIOb,  a  little  at  a  time,  until 
solution  is  complete.  Boil  ofif  all  the  chlorine  and  then  add 
50  to  75  cc.  of  concentrated  HCl,  depending  on  the  amount  of 
antimony  present.  Make  the  solution  up  to  a  volume  of  200  cc. 
with  water.  Prepare  a  nickel  coil  by  rolling  6  sq.  in.  of  heavy 
sheet  nickel  (l^  by  4  in.)  into  a  loose  roll  of  such  a  size  that  it 
may  be  easily  inserted  into  the  flask.  Leave  a  narrow  strip  of 
nickel  attached  to  one  side  of  the  cofl  and  long  enough  to  reach 
above  the  top  of  the  flask  when  the  coil  is  on  thjB  bottom.  Place 
the  coil  in  the  solution  in  the  flask,  bend  the  nid^el  strip  over  the 
edge  and  cover  with  a  small  watch  glass.  Heat  to  boiling  and 
maintain  gentle  ebullition  for  30  minutes  after  all  the  iron  which 
may  be  in  the  solution  is  reduced,  which  may  be  told  by  the 
yellow  color  of  the  solution  changing  to  a  pale  green.  Remove 
the  flask  from  the  hot  plate  and  at  once,  while  the  solution  is 
still  hot  and  hydrogen  still  being  evolved,  place  the  rubber 
stopper  carrying  the  tube  from  a  COj  generator  in  the  neck  of 
the  flask.  Start  the  current  of  COj  and  place  the  flask  in  the 
cooling  trough. 

When  the  solution  in  the  flask  has  cooled  to  room  tem- 
perature remove  the  stopper  and  drop  in  two  J-in.  cubes  of 
crystallin  marble.  Remove  the  nickel  coil,  washing  it  with 
cold  HCl  solution  (l  strong  add  :  3  water),  as  it  is  withdrawn 
from  the  flask.  This  washing  solution  must  be  boiled  to  expel 
any  free  chlorine  and  then  cooled  before  using.  Add  a  little 
starch  solution  and  titrate  at  once  with  standard  iodine  solution 
until  the  characteristic  blue  color  indicates  the  end  point. 

The  standard  iodine  solution  most  convenient  for  this 
titration  is  prepared  by  dissolving  10.7  g.  of  iodine  in  50  cc. 
of  water  containing  20  g.  of  KI  in  solution,  and  making  up 
to  one  liter  with  water.  This  can  be  standardized  with  pure 
tin  or  with  a  solution  of  sodium  thiosulfate  of  exactly  known 
value.* 

>  Sm  "The  Volumetric  Determination  of  Tin.'*  R.  L.  HaUett,  Jounul,  Soe.  Chem.  Ind  0 
VoL  XXXV  No.  21. 
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Determination  of  Antimony. 
(Low's  Pbrmanganatb  Method.) 

5.  Treat  1  g.  of  the  finely  divided  alloy  in  a  300-cc.  Kjeldahl  Antimonj. 
flask  with  10  to  15  cc.  of  concentrated,  HsS04  and  heat  over  a 
Bunsen  flame  until  the  alloy  is  thoroughly  decomposed  and  all 
separated  sulfur  has  been  driven  off.  Do  not  drive  off  all  free 
HsS04,  but  have  from  7  to  10  cc.  left  to  keep  the  melt  from 
getting  hard  on  cooling.   '  Cool^  add  20  cc.  of  water  and  20  cc. 

of  concentrated  HCl  and  boil  to  make  sure  that  all  SOs  is  driven 
off.  If  arsenic  is  present  in  the  alloy  in  only  small  amounts 
as  an  impurity  it  will  be  volatilized  here  and  not  interfere  with 
the  determination  of  antimony.  However,  the  solution  should 
in  no  case  reach  a  temperature  of  120^  C.  or  over  after  the 
addition  of  HCl  or  there  is  danger  of  volatilizing  antimony 
chloride.  Cool  and  add  water  to  a  total  voliune  of  200  cc, 
adjusting  the  strength  of  HCl  to  1  :  10  for  small  amounts  of 
antimony,  or  1  :  5  for  larger  amounts.  Titrate  the  cold  solution 
rapidly  with  KMnOf  solution,  which  has  been  standardized 
against  pure  metallic  antimony  treated  exactly  as  described 
above  for  determination  of  the  alloy.  The  true  end  point  is 
reached  when  the  whole  solution  is  colored  pink  by  one  drop 
after  agitation.  The  end  point  is  sharp  but  the  color  may  soon 
disappear,  owing  to  the  amoimt  of  HCl  present.^ 

Determination  of  Copper. 

6.  Dissolve  1  g.  of  the  fine  sawings  in  a  No.  3  beaker  in  45  cc.  Copptr. 
of  strong  HCl  and  5  cc.  of  strong  HNOs.    Boil  down  to  about 

15  or  20  cc.  to  expel  free  chlorine.  Remove  from  the  plate  and 
wash  down  the  sides  of  the  beaker  and  cover  glass  with  a  fine 
jet  of  HCl  (sp.  gr.  1.10)  from  a  wash  bottle,  using  as  little  as 
possible.  Dilute  with  water  to  about  75  cc.  and  add  5  g.  of 
tartaric  acid  dissolved  in  15  or  20  cc.  of  water.  Make  alkaline 
with  ammonia  till  a  dear  blue  solution  is  obtained  and  then 
add  strong  HCl  drop  by  drop  till  the  blue  changes  to  light  green 
and  a  slightly  acid  solution  is  obtained.  If  any  lead  chloride 
remains  undissolved,  heat  on  the  plate  a  little  below  boiling 

tSM  **Detflniiination  of  Antlxnony  and  Tin,**  W.  H.  Low,  Joitni4l»  Am.  Chem.  Soc., 
VoL  XXIX.  p.  66;  ud  ''lUpid  AaAlyiit  of  BiU>bitt  MeUl/*  Percy  H.  W«lk«r  and  H.  A. 
WhUmnn.  Jommsi  cf  ImduslH^  mmd  Bngimstring  Ckemittry.  VoL  I,  p.  519. 
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till  it  is  in  solution.  The  solution  should  now  be  clear  and  hot. 
Add  2  cc.  of  stannous-chloride  solution  (225  g.  to  1000  cc.  of 
1.10  HCl).  Follow  at  once  with  0.5  g.  of  potassium  sulfo- 
cyanate  dissolved  in  a  little  water.  The  copper  precipitates 
completely  as  CuSCN  and  in  a  perfectly  pmre  condition,  barring 
a  fractional  part  of  a  milligram  of  lead  that  seems  to  be  carried . 
down.  Warm  on  the  hot  plate  for  a  few  minutes  and  filter 
through  a  single  paper  containing  a  little  paper  pulp.  Wash 
thoroughly  with  hot  water.^ 

Dry  and  ignite  the  precipitate  in  a  small  porcelain  casserole 
or  crucible,  dissolve  in  a  small  amount  of  HNOi,  and  boil  to 
expel  nitrous  fumes.  If  the  copper  in  the  sample  amounts  to 
less  than  8  to  10  mg.,  detennine  volumetrically  with  KCN  as 
described  imder  "General  Method."  If  the  amount  of  copper 
present  is  from  8  to  10  mg.  or  more,  determine  voliunetrically 
.lis  cuprous  iodide,  as  follows: 

Transfer  the  HNOj  solution  of  copper  to  a  flask  of  250  cc. 
laimcity,  add  5  cc.  of  strong  bromine,  water  and  boil  until  all 
iiiitrous  fumes  and  bromine  are  expelled.  Add  a  slight  excess 
of  ammonia  and  boil  the  excess  off,  then  add  strong  acetic  add 
in  sUght  excess,  cool,  add  3  g.  of  KI  and  titrate  at  once  with 
N/10  sodium- thiosulf ate  solution  until  the  free  iodine  is  nearly 
removed,  then  add  some  starch  liquor  and  continue  the  titration 
cautiously  imtil  the  color  due  to  free  iodine  has  entirely 
vanished.* 

>  Method  of  seixaration  tised  by  R.   S.   MacPherran,   Chief  Chemist,  Allis-Chalmen 
Manufacturing  Co. 

t  "Technical  Methods  of  Ore  Analysis.*'  A.  H.  Low,  p.  79. 
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TENTATIVE  METHODS 

FOR 

BATTERY  ASSAY  OF  COPPER.^ 

Serial  Designation:  B  34  -  19  T. 

These  methods  are  issued  under  the  fixed  designation  B  34;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,^the 
year  of  last  revision. 

Issued,  1919. 

Approved  by  the  Supervisory  Committee  on  Standard  Methods  of 
Analysis,  American  Chemical  Society. 

The  methods  that  follow  are  those  originally  proposed  by 
Heath',  whose  work  has  been  checked  and  elaborated  by  Keller, 
Ferguson  and  others. 

The  methods  are  those  generally  accepted  in  the  United 
States  for  standard  analysis  in  all  the  larger  laboratories  of 
both  producers  and  consumers  of  copper  and  copper  products. 

GENERAL  INSTRUCTIONS. 

Sampling  Ingots. — Select  six  ingots  at  random  from  the 
lot.  Considering  three  ingots  as  a  rectangular  unit,  drill  one 
hole  in  each  ingot,  one  at  the  center  and  one  at  each  end  of  a 


>  Criticisms  of  these  Tentative  Methods  are  solicited  and  should  be  directed,  pref- 
erably before  January  1,  1920,  to  Mr.  William  Campbell,  Chairman  of  Committee  B-2  on 
Non-Perrous  Metals  and  Alloys.  Columbia  University,  New  York  City. 

>  Heath.  Transaaions,  Am.  Inst.  Min.  Engrs..  Vol.  27.  pp.  390-400  (1997). 
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diagonal  of  the  rectangle.  Drill  each  hole  entirely  through  the 
ingot,  starting  from  the  bottom.  Start  the  drill  on  the  surface 
sufficiently  to  remove  the  oxide  before  commencing  to  collect 
the  drillings  for  the  sample.  Run  the  drill  so  as  to  prevent 
oxidation  of  the  chips.  Discard  all  drillings  carrying  oxide  from 
the  "set,"  or  burned  by  the  drill.  Use  no  lubricant  on  the  drill, 
and  if  the  sample  shows  oil  or  grease,  remove  this  with  ether. 
Sift  all  drillings  on  a  screen  with  250  meshes  per  sq,  cm.  in  order 
to  remove  material  which  is  ground  between  the  drill  and  sides 
of  the  hole.  Extract  with  a  strong  magnet  any  iron  which 
may  have  come  from  the  drill.  Keep  the  drillings  in  air-tight 
bottles. 

Weights. — ^Weights  shall  be  calibrated  and  frequently 
rechecked.  It  is  recommended^  to  use  a  special  5-g.  brass  weight 
in  weighing  the  samples  and  to  have  the  weight  of  the  sample 
always  within  5  mg.  of  5  g.  When  the  cathode  with  its  deposit 
is  finally  weighed  the  identical  weights  are  to  be  used  with  which 
the  cylinder  was  tared,  plus  the  special  5-g.  brass  weight.  This 
brings  all  the  change  or  deficiency  in  the  final  weight  on  a  small 
fractional  weight  and  the  beam  and  rider. 

Electrodes. — The  cathode  is  a  platinum  sheet  of  5  by  10  cm. 
giving  a  depositing  surface,  counting  both  sides,  of  100  sq.  cm. 
This  sheet  is  formed  into  a  cylinder  of  the  open  type,  and  the 
stem  is  riveted  and  soldered  with  gold  to  the  nwddle  of  the  sheet. 
There  should  be  no  seam  which  cannot  be  cleansed  completely 
by  two  washings.  The  anode  is  made  from  l-nun.  platinum 
wire,  formed  into  a  spiral  of  seven  turns  having  a  diameter  of 
12.5  mm.  and  a  height  of  38  mm.,  the  stem  being  straight  and 
125  mm.  long. 

ASSAY  OP  ELECTROLYTIC  AND  LOW-RESISTANCE  LAKE 

COPPER. 

The  method  described  below  is  applicable  to  such  grades  of 
electrolytic  and  low-resistance  lake  copper  as  are  covered  by 
the  Standard  Specifications  for  Lake  Copper  Wire  Bars,  Cakes, 
Slabs,  Billets,  Ingots  and  Ingot  Bars  (Serial  Designation:  B  4) 
and  for  Electrolytic  Copper  Wire  Bars,   Cakes,   Slabs,   Billets, 


1  Greenwood.  U.  S.  Metals  Refining  Co.,  Personal  Commttnication. 
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Ingots  and  Ingot  Bars  (Serial  Designation:  B  5),  of  the  American 
Society  for  Testing  Materials.*  The  silver  is  deposited  with  the 
copper  and  is  included  as  such;  when  it  is  desired  to  correct  for 
the  silver  this  is  determined  in  a  larger  separate  sample  and  the 
amoimt  foimd  is  deducted  from  the  deposit  of  copper  plus  silver. 

Method. 

Place  5  g.  of  the  drillings  in  a  tall  lipless  beaker  which  is 
provided  with  a  well-fitting  cover  glass,  and  add  a  mixture  of 
7  cc.  of  HNOj,  sp.  gr.  1.42,  10  cc.  of  HsSOi,  sp.  gr.  1.84,  and  25 
cc.  of  water.  This  mixture*  is  used  as  a  stock  "Assay  Solution," 
42  cc.  being  measured  for  each  sample.  The  electrolysis  beakers 
are  from  100-125  mm.  tall  and  55  mm.  in  diameter  across  the 
bottom,  with  a  total  capacity  of  225  to  300  cc.  After  the  assays 
have  stood  for  a  few  minutes  and  the  action  has  nearly  ceased, 
place  them  on  a  steam  bath  having  a  temperature  of  80  to  90^  C. 
and  allow  them  to  remain  there  until  solution  is  completed 
and  the  red  fumes  have  disappeared.  Wash  the  cover  and  the 
sides  of  the  beaker  and  dilute  the  solution  to  150  cc.  and  elec- 
trolyze. 

During  electrolysis,  cover  the  beakers  with  two  pairs  of 
split  watch  glasses  placed  at  right  angles  to  each  other.  The 
current*  in  each  solution  should  be  one  ampere,  which  will  require 
about  10  volts  if  the  assays  are  arranged  in  parallel.  It  is  con- 
venient to  start  the  assays  at  night;  after  about  15  hours  wash 
the  cover  glasses,  electrodes  and  beakers  and  reduce  the  current 
to  0.6  ampere  per  solution.  As  soon  as  the  cathodes  begin  to 
evolve  gas  reduce  the  current  to  0.4  ampere  per  solution.  When 
this  occiurs  take  out  about  1  cc.  of  liquid,  place  it  in  a  depression 
in  a  porcelain  test  plate  and  add  two  or  three  drops  of  fresh  HjS 
water.  If  the  slighest  discoloration  occurs  continue  the  elec- 
trolysis, repeating  the  test  imtil  there  is  no  discoloration  what- 

>  1918  Book  of  A.S.T.M.  Standards. 

*  Use  of  the  dilute  solution  above  described  prevents  a  violent  reaction  4nd  a  consequent 
loss  of  copper  with  the  vapors.  The  solution  should  not  be  boiled,  since  this  likewise  may 
cause  a  loss  of  copper. 

*  By  the  use  of  rotating  anodes,  gauze  or  perforated  electrodes  or  the  Frary  solenoid.  It 
is  possible  to  use  a  high  current  density  and  to  reduce  the  time  required  for  depositing  the 
copper  to  about  four  hours.  Good  results  can  be  obtained  by  experienced  workers,  but  there 
is  mu6h  more  chance  for  error.  The  slow  or  over-night  method,  which  is  more  certain  and 
which  requires  less  of  the  operator's  time,  is  therefore  recommended. 
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ever.^  If  possible  the  assay  should  finish  without  decided 
evolution  of  gas. 

Without  interrupting  the  current,  siphon  oflF  the  add  solu- 
tion, at  the  same  time  filling  the  beakers  with  distilled  water. 
Remove  the  cathodes  quickly  and  rinse  them  in  distilled  water 
and  two  successive  baths  of  alcohol.  An  experienced  operator 
can  quickly  remove  a  cathode  and  immerse  it  in  water  without 
loss.  Throw  off  the  excess  alcohol  by  a  quick  motion  of  the  hand 
and  ignite  the  remainder  by  bringing  the  cathode  quickly  to 
the  flame  of  an  alcohol  lamp;  then  keep  the  cathode  moving 
continually  while  the  alcohol  bums.  Weigh  as  metallic  copper. 

Auuracy. — ^All  assays  shall  be  made  in  duplicate  and  shall 
check  within  an  outside  limit  of  0.015  per  cent  of  copper. 

NOTBS. 

The  depofiition  of  the  silver  with  the  copper  Is  said  to  work  well  up  to 
the  linut  of  0.3  per  cent  silver,  that  is,  100  oz.  per  ton. 

The  method  of  burning  off  the  alcohol  in  the  flame  of  an  alcohol  lamp 
dries  the  cathode  without  causing  oxidation,  whereas  drying  in  an  oven  to 
100*  C.  generally  causes  increase  in  weight. 

ASSAY  OP  LOW-GRADE  OR  CASTING  COPPER. 

For  all  grades  of  copper  which  are  not  included  in  the 
specifications  of  the  American  Society  for  Testing  Materials, 
previously  referred  to,  as  Electrolytic  and  Low-Resistance 
Lake  Copper  the  procedures  given  below  are  reconunended. 
These  brands  may  contain  a  considerable  amount  of  arsenic 
and  some  antimony,  tellurium,  bismuth  and  nickel.    (See  Notes.) 

Method  I. 

Carry  out  the  assay  exactly  as  given  for  Electrolytic  and 
Low-Resistance  Lake  Copper.  Place  the  cathode  in  a  dean 
beaker,  cover  with  a  watch  glass  perforated  with  a  small  hole 

1  It  has  been  shown  by  Heath.  Journal  <rf  Industrial  and  Enginiering  Chemistry,  Vol.  4. 
p.  404  (1912),  that  a  few  thousandths  of  a  per  cent  of  copper  may  remain  in  the  solution  with* 
oat  being  detected  by  the  test  on  the  spot  plate.  This  amount  of  copper  is  nAgUgible  in  many 
instances,  but  when  necessary  to  make  ejcact  determinations,  as  in  the  complete  analysis  of 
copper,  make  the  solution,  after  electrolysis,  slightly  alkaline,  neutralise  with  HQ,  tp.  gr. 
1.19,  adding  3  cc.  excess,  evaporate  to  50  cc.  and  precipitate  with  H^.  Filter  off  the  copper 
sulfide,  treat  with  HNOa  and  HsS0«,  deposit  the  small  amount  of  copper  from  the  solution 
by  electrolysis  and  add  it  to  that  obtained  in  the  original  determination. 
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just  large  enough  to  accommodate  the  stem  of  the  electrode, 
add  42  cc,  of  "Assay  Solution"  and  water  enough  to  cover  the 
sheet.  Let  it  stand  upon  the  steam  bath  imtil  the  coating  is 
dissolved.  Re-dectrolyze  in  the  regular  manner. 

Method  II.^ 

Dissolve  a  5-g.  sample  in  42  cc.  of  the  "Assay  Solution" 
and  evaporate  until  all  the  HNOg  is  expelled.  Redissolve  in 
70  cc.  of  water  and  add  3  cc.  of  ferric  nitrate  solution  (l  cc. =0.01 
g.  of  iron).  Transfer  the  solution  to  a  lipped  beaker  and  place 
the  original  beaker  under  a  funnel  fitted  with  a  small  filter  paper. 
Precipitate  the  iron  from  the  hot  Uquid  by  ammonia,  filter  and 
wash  out  salts.  Place  the  solution  on  a  hot  plate  to  concentrate, 
repredpitate  the  hydroxide  from  dilute  H2SO4  in  a  very  small 
volume  of  solution  and  add  the  filtrate  to  the  main  solution. 
Repredpitate  the  hydroxide  once  more  from  dilute  H2SO4, 
filter,  wash  thoroughly  and  add  the  filtrate  to  the  main  solution. 
Make  add  with  dilute  H2SO4  and  add  2  cc.  of  HNO3,  sp.  gr. 
1.42.  Deposit  the  copper  as  in  the  method  for  Electrolytic  and 
Low-Resbtance  Lake  Copper. 

Method  III.* 

(For  Copper  Containing  only  Traces  of  Antimony  or  Bismuth  but 
Sufficient  Selenium  or  Tellurium  to  Interfere.) 

Dissolve  the  5-g.  sample  in  42  cc.  of  "Assay  Solution*'  and 
evaporate  until  fumes  appear,  or  until  the  residue  is  white. 
Redissolve  in  60  cc.  of  water  and  saturate  the  boiling  hot  solu- 
tion for  10  minutes  with  SOa  gas,  removing  the  solution  from  the 
lamp  when  the  gas  is  started.  The  gas  may  be  generated  by 
dropping  cold  saturated  sodium  sulfite  solution  into  strong 
H2SO4.  It  is  also  conveniently  obtainable  in  cylinders  which 
are  fitted  with  a  valve.  Let  the  precipitate  settle  for  a  few 
hours,  filter  and  wash  with  a  little  hot  water.  Boil  the  filtrate 
gently  to  remove  most  of  the  SOj  gas.  Ignite  the  filter  in  a  por- 

1  Heath  (Senter  modi'fied).  Journal  Am.  Chem.  Soc.,  Vol.  26.  p.  1123  (1904). 
» Heath.  Ibid.,  Vol.  26  p.   1123  (1904);    KeUer.  Transaaions,  Am.  Inst.  Min.  Bngra., 
p.  2098  (1913).  BulUtin  No.  80. 
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celain  crucible  to  volatilize  the  selenium^  and  tellurium,  redis- 
solve  the  oxidized  residue  in  1.5  to  2  cc.  of  HNOg  and  add  to 
the  main  solution.  Deposit  the  copper  as  in  the  method  for 
Electrolytic  and  Low-Resistance  Lake  Copper. 

Method  IV.* 
(For  Copper  High  in  Arsenic  Only.) 

Modification  A. — Dissolve  the  sample  in  42  cc.  of  the 
"Assay  Solution"  in  the  regular  way  and  add  5  g.  of  ammonium 
nitrate.  Electrolyze  as  usual. 

Modification  B. — ^Dissolve  the  sample  in  60  cc.  of  the 
"Assay  Solution"  instead  of  42  cc.  Electrolyze  as  usual. 

Accuracy. — ^AU  assays  shall  be  made  in  duplicate  and  shall 
check  with  an  outside  limit  of  0.015  per  cent  of  copper. 

Notes. 

It  has  been  recommended*  to  use  with  solutions  of  the  Low-Grade  or 
Casting  Coppers  about  2  cc.  of  an  addition  agent  prepared  by  boiling  "hard 
oil"  with  strong  HNOj,  cooling  and  removing  the  grease.  This,  it  is  said, 
will  permit  the  use  of  high  current  densities  and  yet  allow  the  copper  to  be 
deposited  pure  and  bright.  Moreover,  it  is  said  that  arsenic  and  antimony, 
when  present,  do  not  contaminate  the  copper.  It  seems  probable,*  how- 
ever, that  copper  deposited  from  such  solutions  is  not  quite  pure  and  that 
it  is  more  accurate  to  purify  the  cathode  deposit  (Method  I)  or  to  give  a 
preliminary  treatment  to  the  solution  (Method  II). 

Method  II  is  recommended  in  preference  to  Method  I,  which  should  be 
used  only  in  the  presence  of  small  amounts  of  impurities. 

In  Method  IV  for  copper  high  in  arsenic,  Modification  B  is  to  be  preferred. 


1  The  selenium  is  said  to  be  carried  down  by  SOt  as  a  selenide  of  silver,  but  the  roasting 
sufficiently  removes  the  elements  selenium  and  tellurium.  When  silver  is  to  be  removed,  the 
selenium,  etc.,  are  thrown  down  with  the  silver  by  the  SOt  gas  and  the  precipitation  of  silver 
is  then  completed  by  the  addition  of  chlorides  or  HCl. 

*ModiMtttion  X.— Heath.  Journal,  Am.  Chem.  Soc.,  Vol.  26  p.  1124  (1904);  Modifi- 
cmtkm  B.— Heath.  Journal  of  Industrial  and  Engineering  Chemistry,  Vol.  3  p.  75  (191 1). 

>  Guess,  Transaatons,  Am.  Inst.  Min.  Bngrs..  Vol.  36,  p.  605  (1905). 

«  Keller,  Ibid.,  p.  2099  (1913).  Bulletin  No.  80;  Heath.  Journal  of  Industrial  and  Engineer- 
ing Chemistry,  Vol.  3,  p.  75  (191 1). 
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Issued,  1919. 

The  complete  chemical  analysis  of  pig  lead  includes,  ordi- 
narily, the  determination  of  the  following  elements:  silver, 
arsenic,  antimony,  tin,  bismuth,  copper,  cadmium,  iron,  zinc, 
nickel  and  cobalt  and  manganese. 

Silver,  arsenic  and  bismuth  are  determined  upon  separate 
portions. 

DETERMINATION  OF  SILVER. 

Weigh  100  g.  of  the  sample  into  a  3-in.  scorifier  and  heat 
in  a  muffle  furnace  imtil  the  assay  "covers."  Pour  into  an  iron 
mold  and  allow  to  cool.  Free  the  resulting  lead  button  from 
PbO,  scorify  again  and  pour  as  before.  The  button  last  obtained 
should  not  weigh  over  20  g.  and  can  be  cupelled  directly.  Weigh 
the  silver  button  obtained  upon  an  assay  balance.  If  the  amoimt 
of  silver  is  large,  the  button  should  be  examined  for  gold,  in  the 
usual  manner. 


>  Criticisms  of  these  Tentative  Methods  ore  solicited  and  should  be  directed,  preferably 
before  January  1. 1920,  to  Mr.  William  Campbell,  Chairman  of  Committee  B-2  on  Non-Perrons 
Metals  and  Alloys,  Columbia  University.  New  York  City. 

(523) 
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DETERMINATION  OP  BISMUTH. 

In  the  determination  of  bismuth  there  are  three  cases  to  be 
considered:  Case  I,  Ordinary  Method;  Case  II,  where  the 
amount  of  bismuth  is  very  small;  Case  III,  where  there  are 
appreciable  amounts  of  tin  and  antimony  present  in  the  sample. 

Case  I. — ^Dissolve  20  g.  of  the  sample  in  a  400-cc.  beaier 
with  100  cc.  of  HNO3  (1 :4),  with  the  aid  of  heat.  When  solution 
is  complete,  add  dilute  ammonia  (1:2)  with  constant  stirring, 
drop  by  drop,  imtil  a  faint  opalescence  appears.  The  ammonia 
can  be  conveniently  added  from  a  burette.  If  an  actual  pre- 
dpitate  is  formed,  redissolve  by  the  addition  of  a  small  amount 
of  HNOs  (1:4)  and  repeat  the  addition  of  ammonia.  Now  add 
5  cc.  of  HCl  (1 : 9),  fill  the  beaker  with  hot  water,  bring  to  boiling, 
and  allow  to  stand  warm.  Two  hours  on  the  steam  bath  is 
sufficient,  but  if  time  permits  it  is  convenient  to  allow  the  assay 
to  stand  over  night.  In  that  case,  the  precipitate  of  bismuth 
oxychloride  generally  settles  so  completely  that  the  dear  super- 
natant solution  can  be  decanted.  The  assay,  while  standing, 
must  not  reach  the  boiling  temperature.  Filter  the  assay 
upon  a  7-cm.  paper.  Transfer  the  predpitate  completely  to 
the  paper  by  means  of  a  "policeman"  and  wash  twice  with 
hot  water.  Carefully  examine  the  filtrate,  washings,  and  any 
decanted  liquid  and  reject  if  dear.  Dissolve  the  precipitate 
by  dropping  around  the  edges,  from  a  5-cc.  pipette,  5  cc.  of 
boiling  HCl  (1:9),  receiving  the  solution  in  the  original  beaker. 
Wash  the  paper  thoroughly  with  hot  water,  fill  the  beaker  with 
water,  bring  to  boiling,  and  allow  to  stand  as  before.  Filter  the 
bismuth  oxychloride  upon  a  weighed  Gooch  crudble,  wash 
thoroughly  with  water,  once  with  alcohol,  once  with  ether,  and 
dry  upon  the  hot  plate.   Cool  and  wdgh. 

Case  II, — If  a  sample  contains  so  small  an  amoimt  of 
bismuth  that  it  cannot  be  determined  by  the  above  method, 
proceed  as  follows:  Dissolve  100  g.  of  the  sample  in  500  cc.  of 
dilute  HNOs  (1:4).  When  solution  is  complete,  allow  to  cool  and 
add  a  10-per-cent  solution  of  pure  NaiCOa  little  by  little  until  a 
slight  permanent  predpitate  has  formed.  Then  add  50  cc.  of 
the  10-per-cent  Na2C08  solution,  bring  to  boiling,  allow  to 
stand  warm  until  the  supernatant  liquor  is  dear  again,  filter  and 
reject  the  filtrate.     Dissolve  the  predpitate  without  washing 


Digitized  by 


Googl( 


Serial  Designation:   B  35-19  T.  525 

by  slowly  pouring  hot  1  :  4  HNOs  around  the  edges  of  the  filter 
paper,  using  no  more  acid  than  necessary.  Wash  the  paper 
once  with  hot  water  and  determine  bismuth  in  the  filtrate  as 
outlined  in  Case  I.  When  the  sample  contains  a  small  amount 
of  bismuth,  it  is  often  difiicult  to  ascertain  when  the  correct 
amount  of  ammom'a  has  been  added  to  the  nitrate  solution. 
In  this  case,  a  small  piece  of  litmus  paper  is  placed  in  the  solution, 
and  the  ammonia  added  very  gradually  imtil  the  litmus  paper 
indicates  a  neutral  reaction. 

Case  III. — ^When  the  sample  contains  comparatively 
large  amoimts  of  tin  or  antimony,  the  residue  left  after  the  solu- 
tion of  the  lead  in  the  nitric  add  obscures  the  opalescence  formed 
upon  the  addition  of  ammonia.  In  this  case,  use  a  piece  of  Utmus 
paper  as  above,  and  after  the  first  precipitation  of  bismuth 
oxychloride  has  been  filtered  oflF  and  washed,  proceed  as  follows: 
Dissolve  the  bismuth  by  dropping  around  the  edges  of  the  paper 
10  cc.  of 'boiling  HCl  (1:2),  receiving  the  solution  in  the  original 
beaker.  Discard  the  paper  after  washing.  Dilute  the  solution 
to  about  200  cc.  with  fresh  HjS  water  and  then  pass  HjS  gas 
through  the  hot  solution  for  15  minutes.  Filter  and  wash  with 
hot  water.  Remove  any  tin  or  antimony  present  by  washing 
three  times  with  a  solution  containing  4  parts  of  HaS  water  and 
1  part  of  KOH  solution  (1:5).  Wash  the  precipitate  again  with 
hot  water,  place  it  together  with  the  filter  paper  in  a  100-cc. 
beaker,  add  20  cc.  of  HNOb  (1:4),  boil  imtil  sulfides  are  completely 
dissolved  and  the  paper  well  pulped.  Filter  the  solution,  receiv- 
mg  the  filtrate  in  the  original  beaker,  and  wash  well.  Determine 
bismuth  in  the  filtrate  as  in  Case  I. 

Note. 

If  the  original  sample  contains  more  than  0.25  per  cent  of  bismuth,  it 
is  pieferable  to  use  a  lO-g.  charge. 

DETERMINATION  OF  ARSENIC. 

Dissolve  111.11  g.  of  the  sample  in  550  cc.  of  HNOs  (1:4). 
When  solution  is  complete  wash  into  a  liter  graduated  flask,  add 
75  cc.  of  HsSOi  (1:1),  cool,  and  make  up  to  the  mark  with  water. 
Transfer  to  a  large  beaker,  rinsing  out  the  flask  with  25  cc.  of 
water,  which  is  equivalent  to  the  volume  of  precipitated  lead 
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sulfate.  Mix  thoroughly,  allow  to  settle  and  filter  oflF  900  cc, 
equivalent  to  a  100-g.  charge.  Evaporate  in  a  large  porcelam 
dish  until  only  enough  H2SO4  is  left  to  moisten  the  residue. 
When  cool,  wash  into  a  small  distilling  flask  with  60  cc.  of  con- 
centrated HCl  and  20  cc.  of  water,  cleaning  the  dish  carefully. 
Add  10  g.  of  ferrous  sulfate  and  distill,  boiling  to  as  small  a 
volume  as  possible.  When  cool  add  50  cc.  more  concentrated 
HCl  and  redistill.  Pass  HjS  gas  through  the  cold  distillate  for 
45  minutes.  Filter,  and  weigh  the  arsenious  sulfide  on  a  Gooch 
crucible,  washing  with  cold  water,  alcohol  and  CSj.  After  drying 
and  weighing,  redissolve  with  (NH4)2COt  solution  and  reweigh 
the  Gooch  crucible,  calculating  the  loss  in  weight  to  arsenic. 

DETERMINATION  OF  REMAINING  METALS. 

Dissolve  222.23  g.  of  the  sample  in  1100  cc.  of  HNO3  (1 :4), 
using  a  1300-cc.  beaker.  When  solution  is  complete  examine 
for  color  and  turbidity.  A  residue  indicates  the  presence  of 
antimony,  tin,  possible  arsenic,  or  sulfur  as  lead  sulfate.  If  clear, 
wash  the  solution  at  once  into  a  2000-cc,  graduated  flask.  In 
case  of  a  residue,  however,  dilute  to  about  1100  cc.  and  allow  to 
stand  until  the  supernatant  liquor  is  clear.  Decant  as  much  as 
possible  into  a  2000-cc.  flask,  filter  the  remainder  and  receive  the 
filtrate  in  the  same  flask.  Wash  the  precipitate  well  and  then 
place  it,  together  with  the  filter  paper,  in  a  100-cc.  beaker  and  add 
20  cc.  of  tartaric  add  mixture  (50  g.  of  tartaric  acid  dissolved  in 
250  cc.  of  water  and  mixed  with  250  cc.  of  concentrated  HCl). 
Heat  to  boiling  and  when  the  paper  is  well  pulped  allow  to  digest 
warm  for  J  hour.  Now  add  50  cc.  of  hot  water,  filter  and  wash. 
It  has  been  found  that  even  this  treatment  occasionally  fails  to 
dissolve  stannic  acid  completely.  Theiefore,  carefuUy  dry  the 
residue  and  ignite.  If  any  appreciable  residue  remains,  brush  it 
into  a  smaU  silver  dish  containing  1  g.  of  molten  KOH.  Fuse 
for  5  minutes,  and  after  cooling  dissolve  in  as  little  hot  water  as 
possible  and  add  to  the  above  mentioned  tartaric  acid  filtrate. 
Render  this  solution  just  alkaline  with  ammonia  and  then  just 
add  with  HCl,  and  saturate  hot  with  H2S  gas.  After  digesting 
for  i  hour  on  the  steam  bath,  pass  HjS  through  the  solution 
again  for  15  minutes.  Filter  and  wash  with  sUgbtly  addified 
HjS  water.  Reject  the  filtrate.  Wash  the  sulfides  from  the  paper 
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into  the  original  beaker  and  add  5  cc.  ofKOH  solution  (1:5) 
for  every  25  cc.  volume  present.  Digest  hot  for  5  minutes  and 
filter  through  the  original  paper  into  a  small  flask  graduated  to 
110  cc.  After  washing  with  H2S  water  containing  a  little  of  the 
KOH  solution,  cool  the  filtrate  and  make  up  to  the  mark.  Mix 
and  reserve  100  cc.  as  alkaline  sulfide  solution  No.  1.  The  pre- 
cipitate may  be  discarded. 

Add  slowly  to  the  m^  solution  in  the  2000-cc.  flask  150  cc. 
of  H2SO4  (1:1)'  After  cooling  and  filling  up  to  the  mark,  pour 
into  a  clean  3-liter  flask  provided  with  a  rubber  stopper.  Rinse 
the  flask  out  with  50  cc.  of  water,  which  is  equivalent  to  the 
volume  of  lead  sulfate  and  is  added  to  the  portion.  After  mixing 
thoroughly  by  shaking,  allow  the  precipitate  to  settle  and  filter 
off  1800  cc.  of  the  liquid.  This  is  equivalent  to  a  200-g.  charge. 
Place  this  in  a  No.  9  porcelain  evaporating  dish  and  evaporate, 
first  over  a  free  flame  and  later  on  the  hot  plate  until  only  enough 
H2SO4  is  left  to  moisten  the  residue  remaining.  Add  50  cc.  of 
water  and,  after  digesting  warm  for  a  short  time,  wash  the  solution 
iato  a  250-CC.  beaker,  cleaning  the  dish  carefully.  Allow  the 
solution  to  digest  on  the  steam  bath  for  4  or  5  hours,  preferably 
over  night,  to  insure  the  complete  solution  of  all  soluble  salts. 
Then  filter,  wash,  and  evaporate  the  filtrate  to  200-250  cc.  The 
residue  of  lead  sulfate  may  contain  some  tin,  antimony,  or 
possibly  arsenic.  Therefore  place  it,  together  with  the  filter 
paper,  in  a  100-cc.  beaker  and  treat  with  20  cc.  of  the  tartaric 
acid  mixture.  Boil  for  5  minutes,  dilute  with  50  cc.  of  hot  water 
and  filter.  Make  the  filtrate  alkaline  with  ammonia  and  just  acid 
with  HCl,  and  obtain  the  tin,  antimony  and  arsenic  as  previously 
described,  reserving  the  whole  of  the  alkaline  sulfide  solution  as 
solution  No.  2.  Reject  the  sulfide  residue. 

To  the  filtrate  from  the  lead  sulfate,  add  ammonia  imtil  the 
neutral  point  is  reached,  and  then  for  every  50  cc.  of  the  solution 
present  add  2  cc.  of  concentrated  HCl.  Pass  HjS  gas  into  the  hot 
solution  until  saturated,  digest  for  ^  hour  on  the  steam  bath  and 
again  pass  H2S  gas  into  the  solution.  Filter  and  wash  with  H2S 
water  slightly  acidified.  The  filtrate  will  contain  any  iron, 
zinc,  nickel,  cobalt  and  manganese;  copper,  cadimum,  lead, 
silver,  bismuth,  tin,  antimony  and  arsenic  will  be  found  in  the 
precipitate.  Separate  the  last  three  metals  with  KO^  solution 
as  usual,  obtaining  an  alkaline  sulfide  solution  No.  3. 
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To  sum  up,  three  alkaline  sulfide  solutions  have  been 
obtained,  containing  tin,  antimony  and  arsenic,  a  precipitate 
of  metallic  sulfides  containing  copper,  lead,  etc.,  and  a  solution 
containing  iron,  zinc,  nickel,  etc. 

DETERMINATION  OF  ANTIMONY  AND  TIN. 

Wash  the  alkaline  sulfide  solutions  Nos.  1,  2  and  3  into  a 
600-cc.  beaker,  and  addify  with  5  cc.  of  HNO«  and  20  cc.  of  HCl. 
Evaporate  the  solution  to  dryness  on  the  steam  bath.  Dissolve 
the  residue  in  200  cc.  of  water,  add  10  g.  of  oxalic  acid  and  10  g. 
ammonium  oxalate  and  heat  the  solution  until  it  is  dear.  Then 
pass  H2S  gas  through  the  boiling  solution  for  45  minutes.  Filter 
off  the  predpitate,  consisting  of  arsenic  and  antimony  sulfides, 
and  wash  with  hot  water.  Determine  tin  electrolytically  in  the 
filtrate,  continuing  the  electrolysis  imtil  all  the  oxalic  add  is 
decomposed  and  the  solution  becomes  alkaline.  Dissolve  the 
deposit  on  the  cathode  with  a  small  amoimt  of  HCl  and  examine 
qualitatively  for  tin. 

Dissolve  the  sulfides  of  arsenic  and  antimony  in  KOH  as 
usual,  collecting  the  filtrate  in  a  500-cc.  Erlenmeyer  flask.  Add 
50  cc.  of  concentrated  HCl  and  boil  the  solution  imtil  about  30 
cc.  are  left.  Expel  the  arsenic  as  chloride.  Now  oxidize  the 
solution  with  a  pinch  of  potassium  chlorate  and  boil  until  no 
more  chlorine  remains.  Cool  and  add  5  cc.  of  a  10-per-cent 
solution  of  potassium  iodide.  Titrate  the  liberated  Iodine  with 
N/10  sodium  thiosulfate  solution,  using  carbon  disulfide  as  an 
indicator.   1  cc.  of  N/10  Na2S203  =  0.006  g.  of  antimony. 

DETERMINATION  OF  COPPER  AND  CADMIUM. 

The  treatment  of  the  sulfides  of  copper,  etc.,  depends  upon 
the  amount  of  copper  present.  If  the  percentage  of  copper 
exceeds  0.0025  per  cent  Method  I  should  be  used,  otherwise 
Method  n. 

Method  /.—Place  the  filter  containing  the  sulfides  in  a 
100-cc.  beaker  atod  add  20  cc.  of  HNO,  (1:4).  Heat  with 
occasional  stirring  until  the  paper  is  thoroughly  pulped  and  the 
sulfides  are  completely  dissolved.  Filter  into  a  250-cc.  beaker. 
Dry  the  residue,  which  generally  contains  a  small  amoimt  of 
copper,  ignite  in  a  porcelain  crucible,  boil  with  5  cc.  of  HNOs 
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(l  :  l),  and  wash  into  the  main  portion.  The  solution  should 
not  have  a  volume  of  over  100  cc.  Render  it  strongly  alkaline 
with  ammonia,  and  add  5  g.  of  potassium  cyanide,  then  saturate 
it  in  the  cold  with  HjS  gas.  Copper  remains  in  the  solution 
while  lead,  silver,  bismuth  and  cadmium  are  precipitated. 
Filter  the  solution  and  evaporate  the  filtrate  to  a  volume  of 
20  to  30  cc.  in  a  4-in.  porcelain  casserole.  Boil  until  solution  is 
complete.  Add  20  cc.  of  H2SO4  (l  :  l)  and  evaporate  the  solu- 
tion under  a  hood  until  dense  fmnes  of  H2SO4  escape.  Cool, 
dilute,  and  warm  until  copper  sulfate  is  aU  dissolved.  Now  filter, 
if  necessary,  into  a  200-cc.  beaker,  render  just  alkaline  with 
ammonia,  make  add  by  the  addition  of  3  cc.  of  HNO»  per 
100  cc.  of  solution,  and  electrolyze  for  copper. 

Dissolve  the  precipitate  of  sulfides  in  tie  usual  manner  with 
20  cc.  of  HNO3  (1:4).  Add  1  cc.  of  a  1-per-cent  solution  of 
NaCl  to  the  solution,  still  containing  the  pulped  filter,  and 
digest  for  J  hom:.  Then  filter  and  wash,  thus  removing  the  silver 
present  as  chloride,  which  is  rejected.  Make  the  filtrate,  not 
exceeding  100  cc,  alkaline  with  a  slight  excess  of  Na^COs  and  add 
5  g.  of  potassium  cyanide.  Digest  warm  for  1  hour.  Filter  and 
wash  with  5-per-cent  NajCOs  solution.  Reject  the  precipitate 
of  bismuth.  Now  add  a  few  cubic  centimeters  of  ammonium 
sulfide  solution  to  the  filtrate,  when  any  cadmium  will  be  precip- 
itated as  yellow  cadmium  sulfide.  Filter  upon  a  weighed  Gooch 
crucible  and  weigh  as  cadmium  sulfide.  If  an  appreciable  amoimt 
of  cadmium  sulfide  is  found,  it  should  be  converted  to  and 
weighed  as  cadmium  sulfate,  according  to  method  for  cadmium 
under  Standard  Specifications  for  Spelter  (Serial  Designation: 
B  6-18)  of  the  American  Society  fbr  Testing  Materials. 

Method  II. — Place  the  paper  containing  the  sulfides  in  a 
porcelain  crucible,  dry  carefully  and  ignite.  When  the  carbon 
has  been  all  biurned  off,  cool  and  dissolve  the  residue  in  5  to  10  cc. 
of  HNOa  (1:1).  After  evaporating  to  a  volume  of  1  to  2  cc, 
add  1  cc.  of  H2SO4  (1:1).  Then  evaporate  the  solution  until  fumes 
appear,  cool,  dilute,  add  a  few  drops  of  lO-per-cent  NaCl  solution, 
and  filter  off  the  lead  sulfate  and  silver  chloride.  Again  evaporate 
the  filtrate  until  fumes  of  H2SO4  appear,  and  when  cold  dilute  and 
neutralize  with  a  saturated  solution  of  Na2C0«.  Then  add  about 
six  drops  of  concentrated  ammonia  and  titrate  the  solution 
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with  a  standard  KCN  solution  until  the  blue  color  is  discharged. 
(The  KCN  solution  is  made  by  dissolving  2  g.  of  the  salt  in  a 
liter  of  water  and  is  standardized  against  a  known  amount  of 
copper  treated  as  in  the  analysis.) 

The  cadmium  can  be  obtained  by  making  this  solution, 
titrated  for  copper,  strongly  alkaline,  diluting  a  little,  and  adding 
5  g.  of  KCN.  Saturate  the  solution  cold  with  US  gas,  filter, 
discard  the  filtrate  and  treat  the  precipitate  for  cadmium  as 
described  in  Method  I. 

DETERMINATION  OF  IRON. 

Evaporate  the  filtrate  containing  iron,  zinc,  etc.,  to  100  cc. 
and  oxidize  with  a  few  drops  of  HNO».  Separate  the  iron  with 
ammonia  as  usual,  making  two  separations,  and  receive  the  filtrate 
in  a  500-cc.  Erlenmeyer  flask.  Redissolve  the  iron  hydroxide 
with  hot  HCl  (1:1)  or  dilute  H2S04  and  determine  the  iron 
volumetrically  by  any  of  the  standard  methods. 

DETERMINATION  OF  ZINC. 

Add  to  the  filtrate  from  the  iron  hydroxide  1  cc.  of  cochineal 
indicator,  and  render  just  neutral  with  HCl.  Then  add  15  drops 
of  2N  HCl  for  each  100  cc.  of  the  solution.  Saturate  cold 
with  H2S  gas  and  allow  the  flask,  loosely  stoppered,  to  stand 
over  night.  Filter  and  wash  with  HjS  water  acidffied  in  the  same 
manner  as  above  described.  Dry  the  precipitate  of  zinc  sulfide, 
carefully  ignite  in  a  porcelain  crucible  and  weigh  as  zinc  oxide. 

DETERMINATION  OF  NICKEL  AND  COBALT. 

Render  the  filtrate  just  alkaline  with  ammonia  and  saturate 
with  H2S.  Heat  to  boiling  and  then  make  just  acid  with  acetic 
acid,  add  20  cc.  of  neutral  ammonium  acetate  solution,  and 
boil  until  the  sulfides  of  nickel  and  cobalt  separate  out.  Filter 
and  wash  with  warm  H2S  water  containing  about  20  cc.  of 
neutral  ammonium  acetate  solution  per  100  cc.  Dry  the  precip- 
itate and  paper  in  a  porcelain  crucible  and  carefully  ignite.  If 
the  amount  of  nickel  and  cobalt  is  small  it  can  be  weighed  as 
oxides.  However^  if  there  is  an  appreciable  amount  of  residue 
after  ignition,  dissolve  by  boiling  with  10  cc.  of  aqua  regia,  wash 
into  a  250-cc.  beaker,  add  10  cc.  of  H2S04  (1:1),  evaporate  until 
fimies  appear,  cool,  dUute  to  200  cc,  make  alkaline  with  ammonia, 
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and  add  15  cc.  of  concentrated  ammonia.    Then  electrolyze  the 
solution  and  weigh  the  nickel  and  cobalt  as  such. 

If  the  filtrate  from  the  nickel  and  cobalt  sulfides  shows  a 
brown  color,  it  indicates  that  the  precipitation  has  not  been 
complete.  In  this  case  render  the  solution  ammoniacal  and  repeat 
the  above  proems. 

DETERMINATION   OF  MANGANESE. 

Evaporate  the  filtrate,  which  should  now  contain  only 
manganese,  to  dryness  in  a  porcelain  dish  and  heat  carefully 
over  an  Argand  burner  until  all  the  ammonium  salts  have  been 
driven  off.  It  is  best  to  bake  here  over  a  Bunsen  flame  until  all 
the  organic  matter  has  been  destroyed.  After  cooling,  moisten 
the  residue  with  a  little  HCl  and  warm  imtil  dissolved.  Add  1 
cc.  of  H2SO4  (1:1)  and  evaporate  the  solution  until  fumes 
appear,  continuing  the  fuming  until  nearly  all  the  H2SO4  has 
been  driven  off.  Cool,  and  add  50  cc.  of  HNOs  (1:3)  and 
0.5  g.  of  sodium  bismuthate.  The  HNO»  must  be  freed  from 
nitrous  fumes,  by  passing  a  current  of  air  through  the  add 
for  J  hour.  Boil  the  solution  until  the  pink  color  is  destroyed. 
If  any  manganese  is  precipitated,  dissolve  by  the  addition  of  a 
few  cubic  centimeters  of  a  dilute  sodium  thiosulfate  solution. 
In  this  case  the  solution  must  be  again  boiled  until  freed  from 
all  fumes.  After  cooling,  add  an  excess  of  sodium  bismuthate, 
stir  a  few  minutes  and  filter  through  ignited  asbestos  into  a 
lOO-cc.  Nessler  tube.  Wash  with  dilute  HNO,  (300  cc.  to  1000 
cc.  of  water)  and  make  the  filtrate  up  to  the  mark.  Into  another 
similar  tube  put  100  cc.  of  dilute  H2SO4  (25  cc.  to  1000  cc.  of 
water)  which  has  been  made  very  faintly  pink  with  potassixun 
permanganate  solution.  Now  add  a  standard  solution  of  potas- 
sium permanganate  from  a  bmrette  until  the  color  of  the  sample 
is  exactly  matched.  The  standard  solution  of  permanganate 
should  be  made  up  as  required  by  diluting  10  cc.  of  N/10  per- 
manganate to  100  cc.  of  water.  Each  1  cc.  of  standard  per- 
manganate solution  =  0.000 11  g.  of  manganese. 

Notes  on  the  Analysis. 

When  separating  the  sulfides  of  arsenic,  antimony  and  tin  from  the 
sulfides  of  copper,  lead,  etc.,  it  is  necessary  to  wash  all  the  sulfides  back  into 
the  beaker  in  which  they  were  precipitated.    These  sulfides  sometimes  cling 
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so  tenaciously  to  the  paper  that  in  dislodging  them  more  water  than  the  25 
cc.  specified  will  be  required.  In  this  case  allow  the  sulfides  to  settle  and  then 
decant  the  clear  supernatant  liquor  through  the  filter  until  the  volume  is 
reduced  to  25  cc.  Before  rejecting  the  decanted  fluid  always  test  with  HjS 
water. 

In  washing  sulfide  precipitates  with  water,  much  trouble  is  experienced 
from  the  tendency  of  the  precipitate  to  pass  through  the  filter  in  the  colloidal 
form.  This  is  particularly  true  in  washing  sulfides  that  have  been  digested 
with  KOH.  Time  and  trouble  will  be  saved  by  washing  all  the  sulfides  precip- 
itated from  mineral  acid  solutions  with  HjS  water  containing  a  little  of  the 
add  in  which  they  were  precipitated.  The  same  is  true  of  sulfides  precipitated 
in  or  filtered  from  alkaline  solution. 

When  working  with  alkaline  solutions  in  which  tin  is  to  be  determined, 
avoid  the  use  of  Jena  or  other  glass  that  contains  zinc.  The  zinc  content  of 
the  glass  may  influence  the  result. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS  AND  TESTS 
FOR 

COMPRESSIVE  STRENGTH  OF  PORTLAND-CEMENT 

MORTARS.^ 

Serial  Designation:  C  9  -  16  T. 

These  specifications  and  tests  are  issued  under  the  fixed  designation  C  9; 
the  final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1916. 

SPECIFICATIONS. 

1.  The  average  compressive  strength  in  pounds  per  square  Compressive 
inch  of  not  less  than  three  standard  mortar  test  pieces  (see  s*"***^- 
Section  4)  composed  of  one  part  cement  and  three  parts  stand- 
ard sand,  by  weight,  shall  be  equal  to  or  higher  than  the 
following: 


Age  at  Test.  |                                  g^nige  of  Tcrt  Piece*, 
days. 

CompreasiTe  Strength, 
lb.  per  sq.  in. 

7          ;  1  day  in  moist  air,  6  days  in  water 

1200 

38           1  day  in  moist  air,  27  days  in  water 

2000 

>  CritlcifimB  of  these  Tentative  Specifications  and  Tests  are  solicited  and  should  be  directed, 
preferably  before  Jantiary  1.  1920,  to  Mr.  P.  H,  Bates,  Secretary  of  Committee  C-1  on  Cement. 
Bureau  of  Standards,  Washington.  D.  C. 

These  specifications  and  tests,  when  adopted  as  standard,  will  be  added  to  the  present 
Standard  Specifications  and  Tests  for  Portland  Cement  (Serial  Designation:  C  9-17),  1918 
Book  of  A.S.T.M.  Standards. 

(533) 


Digitized  by 


Googl( 


534  Tentative  Specifications  for  Strength  of  Mortar. 

strength  tt         2.  The  average  compressive  strength  of  standard  mortar  at 
28  Dtyi.     28  days  shall  be  higher  than  the  strength  at  7  days. 

TESTS. 
Mixing  3.  The  requirements  governing  the  preparation  of  standard 

2[^^^     sand  mortars  for  tension  test  pieces  shaU  apply  to  compression 
test  pieces.^ 
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Note '  Form  may  be  Made  of  Seamless 
Brass  Tubing  of  Zi" Outside 
Diameter,  No.  12  B  IV.  G.,  with 
^  Slot  along  one  Element. 

Pig.  1. — ^Details  for  2  by  4-in.  Cylinder  Fonn. 

Form  of  4.  A  Cylindrical  test  piece  2  in.  in  diameter  and  4  in.  in 

Test  Pi«et.  i^Qg^  jg  recommended  for  use  in  making  compression  tests  of 

standards  mortars.    The  molds  shall  be  made  of  non-corroding 

metal.    A  satisfactory  form  of  mold  is  shown  in  Fig.  1.     The 

ends  of  the  mold  shall  be  paraUel.     The  tubing  used  in  the 

>  See  Standard  Specificationt  and  Testa  for  Portland  Cement  (Serial  Designation:  C  9). 
1918  Book  of  A.S.T.M.  Standards. 
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molds  shall  be  of  sufficient  thickness  to  prevent  appreciable 
distortion.  The  molds  shall  be  oiled  before  using.  During  the 
molding  of  the  test  piece,  the  mold  shall  rest  on  a  dean,  plane 
surface  (preferably  a  piece  of  plate  glass  which  is  allowed  to 
remain  in  place  until  the  mold  is  removed). 

5.  The  mortar^  shall  be  placed  in  the  mold  in  layers  about  Moidinc 
1  in.  in  thickness,  each  layer  being  tamped  by  means  of  the 

steel  tamper  shown  in  Fig.  2.    The  weight  of  tamper  shall  be 

approximately    }   lb.      In   finishing   the   test 

piece,  the  mortar  shall  be  heaped  above  the 

mold  and  smoothed  off  with  a  trowel.    As  soon 

as  the  test  pieces  from  one  sample  are  molded, 

the   top  of  each  test  piece  shall  be  covered 

with  a  piece  of  glass  which  is  brought  to  a 

firm  bearing  on  the  fresh  mortar.    The  cover 

glasses  shall  remain  in  place  until  the  molds 

are  removed. 

6.  The  compression  test  pieces  shall  be  stored 
in  the  same  manner  as  the  tension  test  pieces. 

7.  Tests  of  standard-mortar  cylinders  shall 
be    made   in   any  testing   machine   which  is 
adapted   to  meet   the  specified  requirements. 
The  test  pieces  shall  be  tested   as  soon   as 
removed  from  the  water.    The  ends  of  the  test 
cylinders  shall  be  smooth,  plane  surfaces.    The 
metal  bearing  plates  of  the  testing  machine 
shall  be  placed  in  direct  contact  with  the  ends 
of  the  test  piece.    During  the  test  a  spherical 
bearing   block  shall  be  used  on  top  of   the 
cylinder.    In  order  to  secure  a  uniform  distri- 
bution of  the  load  over  the  test  cylinder  the  spherical  bearing 
block  must  be  accurately  centered.    The  diameter  of  the  spherical 
bearing  block  should  be  only  a  Uttle  greater  than  that  of  the 
test  piece.    The  test  piece  shall  be  loaded  continuously  to 
failure.     The  moving  head  of  the  testing  machine  shall  travel 
at  the  rate  of  not  less  than  0.05  or  more  than  0.10  in.  per  minutb. 


Stonc«. 


TMtfng. 


Fig.  2.— Details 
for  Steel  Tamper. 


>  If  mifBdeat  mortar  for  six  2  by  4-iiL  cylinden  it  to  be  mixed  in  a  tingle  batch, 
approximately  3000  g.  of  material  wHl  be  required.  In  thia  caae  the  mixing  ahaU  be 
foatinqed  for  li  mlnutea. 
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CaUbratioii.  8.  Testing  machines  should  be  frequently  calibrated  in 

order  to  determine  their  accuracy. 
Ftuity  9.  Cylinders  that  are  manifestly  faulty,  or  which  give 

CyUnd«n.  strengths  di£fering  more  than  15  per  cent  from  the  average  value 
of  all  test  pieces  tested  at  the  same  period  and  made  from  the 
same  sample,  shall  not  be  considered  in  determining  the  com- 
pressive strength. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Assocl\tion  for  Testing  Materials. 


% 
TENTATIVE  SPECIFICATIONS^ 

FOR 

BUILDING  BRICKS.^ 

Serial  Designation:  C  21  -  19  T. 

These  spedficatioxis  are  issued  under  the  fixed  designation  C  21;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision  the  year 
of  the  last  revision. 

Issued,  1919. 

I.  STANDARD  SIZE. 

1.  The  Standard  size  of  building  brick  shall  be  2\  by  3|  standard  size, 
by  8  in. 

11.  SAMPLING. 

2.  For  the  purpose  of  tests^  bricks  shall  be  selected  by  an  Sampling, 
experienced  person  so  as  to  represent  the  commercial  product. 

All  bricks  shall  be  carefully  examined  and  their  condition  noted 
before  being  subjected  to  any  kind  of  test.  For  the  purpose 
of  the  tests  ten  bricks  will  be  required;  they  shall  be  thoroughly 
dried  to  constant  weight  in  a  suitable  oven  at  a  temperature 
of  from  225°  F.  (107°  C.)  to  250°  F.  (121°  C). 

III.   PHYSICAL  TESTS. 

3.  (a)  At  least  five  dry  bricks  shall  be  weighed  and  com-  Absorptioii. 
pletely  submerged  in  water  at  a  temperature  between  60  and 

80°  F.,  the  water  heated  to  boiling  within  one  hour,  boiled 

^  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
able before  January  1,  1920,  to  Mr.  A.  V.  Bleininger,  Secretary  of  Committee  0^3  on  Brick, 
Bureau  of  Standards*  Pittsburgh,  Pa. 
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continuously  for  five  hours  and  then  allowed  to  cool  in  the 
water  to  a  temperatiure  between  60  and  80°  F.  They  shall  then 
be  removed,  the  surface  water  wiped  off  with  a  damp  doth 
and  the  brick  quickly  weighed. 

(b)  The  percentage  of  absorption  shall  be  computed  on 
the  dry  weight,  according  to  the  relation: 

Percentage  of  Absorption  = ^ ^, 

where  A  «  weight  of  dry  brick  and  B  =  weight  of  saturated  brick. 
CompreMion         4.  (a)  Compression  tests  shall  be  made  on  at  least  five 
**^  half  bricks,  previously  dried,  each  taken  from  a  different  brick. 

The  half  brick  shall  be  prepared  either  by  sawing  or  cutting 
upon  a  yielding  bed  with  a  sharp  mason's  chisel,  which  shall 
be  the  full  width  of  the  brick.  The  specimens  shall  be  tested 
on  edge.  To  secure  a  uniform  bearing  in  the  testing  machine 
the  edge  surfaces  shall  be  bedded  in  a  thin  coat  of  plaster  of 
Paris  spread  upon  plate  glass  previously  coated  with  a  film  of 
oil.  Before  applying  the  plaster  of  Paris,  the  bearing  surface 
of  the  brick  shall  receive  a  coating  of  shellac.  The  brick  shall 
be  pressed  firmly  upon  the  surface,  making  the  layer  as  thin  as 
possible,  and  remain  undisturbed  until  set.  The  depression 
of  recessed  or  paneled  bricks  shall  be  filled  with  neat  Portland- 
cement  mortar,  which  shall  stand  at  least  24  hours  before  testing. 
(J)  The  machine  used  for  the  compression  tests  shall  be 
equipped  with  a  spherical  bearing  block  kept  thoroughly  lubri- 
cated to  insure  accurate  adjustment,  which  should  be  made 
by  hand  under  a  small  initial  load.  Dmring  the  test  the  beam 
of  the  testing  machine  shall  be  kept  constantly  in  a  floating 
position. 

(c)  The  breaking  load  shall  be  divided  by  the  area  in  com- 
pression and  the  results  reported  in  pounds  per  square  inch. 

Tnumrene  5.  (a)  At  least  five  bricks,  previously  dried,  shall  be  tested, 

^****'  laid  flat-wise,  with  a  span  of  7  in.,  and  with  the  load  applied 

at  midspan.  The  knife  edges  shall  be  slightly  curved  in  the 
direction  of  their  length.  Steel  bearing  plates,  about  J  in.  thick 
by  ij  in.  wide,  may  be  placed  between  the  knife  edges  and 
the  brick.  The  use  of  a  wooden  base  block,  slightly  rounded 
transversely  across  its  top,  upon  which  to  rest  the  lower  knife 
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A  -  Cast-Iron  Wedges i    C  -  Soft  Wood  Block ^     D  «  Cold-Rof/ed Sfeel  P/ates, 
Fig.  1. 


"^'Rad.  approK. 
•■}''xf  Section 


A,B^  Cast'  Iron  Wedges f  C  -  Soft  Wood  Blocks 
D,E,F'  Cold-Rolled  Steel. 

Pig.  2. 


Digitized  by 


Googl( 


540     Tentative  Specifications  for  Building  Brick. 


< 


o 

> 

g 

H 


O 

pa 

< 

o 


3 
w 


cU 

Q 


< 


O 


< 


JO 


1*4 


'         4 


I    k    § 


is:^ 


O 


(A 

o 


a 


cd 
a 


I- 


Is 


P 


(O  1  •< 


Digitized  by 


Googl( 


Serial  Designation:  C  21  -  19  T. 


541 


I 


II  € 


■i? 

(x)  O 

2  S 

(ft  H 

U)  (A  i 

S  SI 

O  pq, 


6 


'1- 

3  n 


•i' 

ill 


i    ^ 
I    ai 

!| 

oi 

I  H 


I 

2  Si: 
J  <£ 


^ 


Si 

< 


J 


I 


J. 


J 

o 


Digitized  by 


Googl( 


542     Tentative  Specifications  for  Building  Brick. 


Record  of 
Tott  RMiilte. 


edges  (see  Fig.  l),  or  the  form  of  lower  knife  edge  shown  in 
Fig.  2,  is  recommended.  If  the  knife  edges  shown  in  Fig.  2 
are  used,  they  should  rest  upon  smooth  plane  blocks  of  wood 
at  least  2  in.  thick. 

(b)  The  modulus  of  rupture  shall  be  computed  in  poimds 
per  square  inch  by  the  following  formula: 

in  which  /  =  the  distance  between  supports  in  inches,  b  =  the 
breadth  and  d  =  depth  of  the  brick  in  inches,  and  W  ==  the  load 
in  pounds  at  which  the  brick  failed. 

6.  In  recording  the  results  of  the  test  the  type  of  brick 
shall  be  defined,  whether  stiflf  mud,  soft  mud,  dry  pressed, 
repressed,  sand  lime  or  other  types.  It  is  recommended  that 
the  data  obtained  be  recorded  as  indicated  on  the  accompanying 
"Laboratory  Record." 


of  Bricks. 


IV.  CLASSIFICATION  OF  BRICKS. 

7.  (a)  According  to  the  results  of  the  physical  tests,  the 
bricks  shall  be  classified  as  vitrified,  hard,  medium  and  soft 
bricks  on  the  basis  of  the  following  requirements: 


Name  of 
Gnule. 

Abaorption  Limits,  per  cent. 

Coinprcaaive  Strength 
(on  edisc),  lb.  per  sq.  in. 

Modulus  of  Rupture, 
lb.  persq.  in. 

Mean  of 
fiTests. 

Individual 

Mean  of 

5  Tests. 

Individual 
Minimum. 

Mean  of 
5  Tests. 

Individnal 
Minimum. 

Titrified  Brick. 

5  or  lees 

6.0 

6000  or  over 

4000 

1200  or  over 

800 

Hard  Brick.... 

5  to  12 

'l5.0 

3500  or  over 

2500 

600  or  over 

400 

Medium  Brick. 

12  to  20 

24.0 

2000  or  over 

1500 

450  or  over 

300 

Soft  Brick 

20  or  over 

No  limit 

1000  or  over 

800 

300  or  over 

200 

(b)  The  standing  of  any  set  of  bricks  shall  be  determined 
by  that  one  of  the  three  requirements  in  which  it  is  lowest. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA.,  U.  S.  A. 

AFFILIATED   WITH  THB 

International  Association  for  Testing  Materials. 

TENTATIVE  SPECIFICATIONS 

FOR 

CLAY  SEWER  PIPE.» 

Serial  Designation:  C  13-18  T. 

These  spedfications  are  issued  tinder  the  fixed  dbngnation  C  13;  the  final 
number  indicates  the  year  of  original  issue,  at  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1917;  Revised,  1918. 

1.  These  specifications  cover  clay  products  intendied  to  be  Matedai 
used  for  the  conveyance  of  sewage,  industrial  wastes  and  storm  ^<>^*"*« 
water. 

2.  Sewer  pipes  furnished  under  these  specifications  shall  be  Single  Class. 
of  a  single  class  to  be  designated  "A.S.T.M.  Clay  Sewer  Pipe." 

I.    MATERIAL  AND  MANUFACTURE. 

3.  (a)  Clay  pipes  shall  be  manufactured  from  clay,  fire  Materiait. 
clay  or  shale,  or  a  combination  of  these  materials. 

(p)  Clay, — Clay  is  intended  to  mean  red  burning  plastic 
day  devoid  of  fissile  fracture  with  maturing  temperature  about 
1170'' C.  (2138°  F.). 

(c)  Fire  Clay. — Fire  clay  is  intended  to  mean  buiff,  gray  or 
reddish  burning  fire  clay  showing  conchoidal  structure,  with 
maturing  temperature  about  1250*^  C.  (2282®  F.). 

(d)  Shale. — Shale  is  intended  to  mean  red  burning  hard 
day  with  a  distinct  fissile  fracture  and  vitrifying  at  from  1050 
to  nSO"*  C.  (1922  to  2280°  F.). 

>  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  ivefer- 
ably  before  January  1.  1920,  to  Mr.  Rudolph  Hering.  Chairman  of  Committee  C-4  on  Clay 
and  Cement  Sewer  Pipe.  170  Broadway.  New  York  City. 

(543) 
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(e)  The  materials  shall  possess  such  physical  and  chemical 
properties  that  when  molded  into  pipes  and  subjected  to  a 
suitable  temperature  the  product  will  be  strong,  durable  and 
serviceable,  free  from  objectionable  defects,  and  in  compliance 
with  these  specifications  and  tests. 

II.    CHEMICAL  TESTS  AND  REQUIREMENTS. 

Chemical  Teitt.  4.  The  consimier  or  purchaser  may  prescribe  in  advance 

^^  ,  ^  special  chemical  requirements  in  cases  where  industrial  wastes 
have  marked  acid  or  alkaline  character,  or  are  of  abnormally 
high  temperatures.  He  may  make  use  of  chemical  analysis  of 
the  pipe  material  to  ascertain  whether  these  special  requirements 
are  met.  The  presence  of  visible  grains  or  masses  of  caustic 
lime,  iron  pyrites  or  any  other  materials  which  cause  slaking  or 
disintegration  shall  be  a  cause  for  rejection. 

III.    PHYSICAL  TESTS. 

Phydcai  Teits.  5.  The  physical  tests  of  pipes  shall  include:  crushing  test, 

hydrostatic  pressure  test,  and  absorption  test.^ 

Test  Specimens.  6.  The  specimens  to  be  tested  shall  be  selected  by  the  pur- 

chaser or  his  representative  at  the  point  or  points  designated  by 
him  when  placing  the  order.  The  manufacturer  or  seller  shall 
furnish  specimens  for  test,  without  separate  charge,  up  to  1  per 
cent  of  the  number  of  pipes  to  be  delivered  or  furnished  in  each 
size  of  pipe.  The  minimum  number  of  specimens  for  any  deliv- 
ery less  than  200  pieces  shall  be  two  specimens  in  each  size  of 
pipe. 

Acceptance  ot  7.  Failure  of  20  per  cent  of  the  specimens  to  meet  the 

Restd?  of  Tests  requirements  of  any  of  the  tests  imposed,  shall  result  in  rejec- 
tion of  all  the  pipe  in  the  shipment  or  delivery,  corresponding 
to  the  sizes  thus  failing  to  comply;  except  that  in  the  event 
of  20  per  cent  of  the  specimens  in  any  size  failing  to  meet  the 
requirements,  the  manufacturer  or  seller  may,  with  the  consent 
of  the  consumer  or  purchaser,  furnish  for  test  additional  speci-» 
mens  from  the  same  shipment  without  charge.  In  case  more  than 
80  per  cent  of  the  specimens  tested,  including  those  first  tested, 
shsJl  show  substantial  compliance  for  each  of  the  various  tests 


1  Committee  04  will  prexNue  a  8X)ecification  alao  for  an  abrasion  test. 
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MeaBvreiiieiit 
and  Obsenratlon 
of  SpedmenB. 


Rejection  of 

DefectiTO 

Specimens. 


Application  of 
Load. 


Knife  or  Two- 
Bdge  Bearing!. 


performed,  then  the  entire  shipment  or  delivery  for  this  size  shall 
be  acceptai;  otherwise  it  shall  be  rejected. 

8.  The  specimens  of  pipes  shall  be  sound,  full-size  pipe. 
They  shall  first  be  freed  from  all  visible  moisture.  When  dry 
each  specimen  shall  be  weighed,  measured  and  inspected.  The 
results  of  these  observations  shall  be  recorded  and  preserved  as 
shown  in  Table  I. 

9.  Specimens  which,  when  placed  in  a  vertical  position,  do 
not  give  a  metallic  ring  when  struck  with  a  hammer,  or  are 
observed  to  have  fire  cracks  or  other  defects  in  form  or  dimen- 
sions in  excess  of  the  limits  permitted  in  these  specifications, 
shall  be  discarded  and  replaced  with  additional  specimens  from 
the  shipment. 

(A)    Crushing  Tests, 

10.  {a)  Any  prime  mover  or  hand  power  which  will  apply 
the  load  at  a  uniform  rate  of  about  2000  lb.  per  minute,  or  in 
increments  of  not  more  than  100  lb.  at  the  same  rate,  may  be 
used  in  making  the  test. 

(6)  The  pipe  shall  not  be  allowed  to  stand  under  load  longer 
than  is  required  to  apply  the  load  and  to  observe  and  record  it. 

(c)  The  testing  machine  shall  be  substantial  and  rigid 
throughout,  so  that  the  distribution  of  the  load  will  not  be  affected 
appreciably  by  the  deformation  or  yielding  of  any  part. 

(d)  The  bearings  and  the  specimen  shall  be  accurately 
centered  so  as  to  secure  a  symmetrical  distribution  of  the  load- 
ing on  each  side  of  the  center  of  the  pipe  in  every  direction. 

(e)  The  load  shall  be  applied  until  the  pipe  yields  by  cracks 
passing  through  the  shell. 

11.  (See  Fig.  1,  Plate  VI.). — ^Except  as  otherwise  hereinafter 
specified,  the  pipe  to  be  tested  shall  be  supported  by  a  metallic 
knife  bearing  1  in.  wide  and  extended  from  a  point  just  back 
of  the  socket  to  the  spigot  end  of  the  pipe.  Before  the  pipe  is 
placed  a  fillet  of  plaster  of  Paris  and  sand  1  in.  wide,  and  thick 
enough  to  compensate  for  all  the  inequalities  of  the  pipe  barrel, 
shall  be  cast  on  the  surface  of  the  knife-edge  bearing.  The  pipe 
shall  be  placed  upon  the  fillet  while  the  plaster  of  Paris  is  still 
somewhat  plastic.  The  load  shall  be  applied  through  an  upper 
knife  bearing  of  the  same  size  and  length  as  the  lower  bearing. 
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Plate  VI. 

Pnoc.  AM.  Soc.  TK8T.  Mats. 

VouiMK  XIX,  Part  I. 


TKNTATIVK  SPECIFICATIONS  FOR  SEWER  PIPE. 


Bedding  of  Barrel. 


I  1 — 


Bedding  of  Socket. 
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Fig.  3. — Sand  Bearings. 
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A  plaster-of-Paris  filet  1  in.  wide  shall  be  cast  along  the  length 
of  the  crown  of  the  pipe  to  equalize  the  lower  bearing  before 
the  upper  one  is  brought  into  contact. 

Both  of  the  bearings  shall  be  sufficiently  rigid  to  transmit 
and  receive  uniform  loads  throughout  their  lengths  without 
deflection,  and  shall  be  so  attached  to  the  machine  as  to  transmit 
and  receive  the  maximum  stresses  produced  by  the  tests  without 
lost  motion,  vibration  or  sudden  shock. 

At  the  option  of  the  consumer  or  piu-chaser  the  crushing 
test  may  be  applied  with  sand  bearings  or  with  two  or  three-edge 
bearings. 

The  crushing  strength  shall  be  calculated  by  dividing  the 
total  load  required  to  break  each  pipe  by  the  net  inside  length 
of  the  barrel  of  the  pipe,  measuring  from  the  bottom  of  the  socket 
to  the  end  of  the  spigot;  and  by  then  multiplying  the  quotient 
by  the  following  factors: 

For  knife  or  two-edge  bearings V 

"    three-edge  bearings \p 

"    sand  bearings 1. 00 

12.  (See  Fig.  2,  Plate  VI.). — When  three-edge  bearings  are  Three-Edge 
used,  the  ends  of  each  specimen  of  pipe  shall  be  accurately  marked  ^•"*'*«*' 
in  halves  of  the  circumference  prior  to  the  test. 

The  two  lower  bearings  shall  consist  of  two  wooden  strips 
with  vertical  sides,  each  strip  having  its  interior  top  comer 
rounded  to  a  radius  of  approximately  i  in.  They  shall  be 
straight,  and  shall  be  securely  fastened  to  a  rigid  block  with 
their  interior  vertical  sides  1  in.  apart. 

The  upper  bearing  shall  be  a  wooden  block,  straight  and 
true  from  end  to  end. 

The  test  load  shall  be  applied  through  the  upper  bearing 
block  in  such  a  way  as  to  leave  the  bearing  free  to  move  in  a 
vertical  plane  passing  midway  between  the  lower  bearings. 

In  testing  a  pipe  which  is  "out  of  straight,"  the  lines  of  the 
bearings  chosen  shall  be  from  those  which  appear  to  give  most 
favorable  conditions  for  fair  bearings. 

13.  (See  Fig.  3,  Plate  VI.). — When  sand  bearings  are  used,  8«nd  Bearings, 
the  ends  of  each  specimen  of  pipe  shall  be  accurately  marked 

prior  to  the  test  in  quarters  of  the  circumference.     Specimens 
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Specimem  for 
Absorption  Teit. 


shall  be  carefully  bedded,  above  and  below,  in  sand,  for  one- 
fourth  the  circumference  of  the  pipe  measured  on  the  middle 
line  of  the  barrel.  The  depth  of  bedding  above  and  below  the 
pipe  at  the  thinnest  points  shall  be  one-half  the  radius  of  the 
middle  line  of  the  barrel. 

The  sand  used  shall  be  clean,  and  shall  be  such  as  will  pass 
a  No.  4  screen. 

The  top  bearing  frame  shall  not  be  allowed  to  come  in  con- 
tact with  the  pipe  nor  with  the  top  bearing  plate.  The  upper 
surface  of  the  sand  in  the  top  bearing  shall  be  struck  level  with 
a  straight  edge,  and  shall  be  covered  with  a  rigid  top  bearing 
plate,  with  lower  surface  a  true  plane,  made  of  heavy  timbers  or 
other  rigid  material,  capable  of  distributing  the  test  load  uni- 
formly without  appreciable  bending.  The  test  load  shall  be 
applied  at  the  exact  center  of  this  top  bearing  plate,  in  such  a 
manner  as -to  permit  free  motion  of  the  plate  in  all  directions. 
For  this  purpose  a  spherical  bearing  is  preferred,  but  two  rollers 
at  right  angles  may  be  used.  The  test  may  be  made  without 
the  use  of  a  testing  machine,  by  piling  weights  directly  on  a 
platform  resting  on  the  top  bearing  plate,  provided,  however, 
that  the  weights  shall  be  piled  symmetrically  about  a  vertical 
line  through  the  center  of  the  pipe,  and  that  the  platform  shall 
not  be  allowed  to  touch  the  top  bearing  frame. 

The  frames  of  the  top  and  bottom  bearings  shall  be  made  of 
timbers  so  heavy  as  to  avoid  appreciable  bending  by  the  side 
pressure  of  sand.  The  interior  surfaces  of  the  frames  shall  be 
dressed.  No  frame  shall  come  in  contact  with  the  pipe  during 
the  test.  A  strip  of  cloth  may,  if  desired,  be  attached  to  the 
inside  of  the  upper  frame  on  each  side,  along  the  lower  edge,  to 
prevent  the  escape  of  sand  between  the  frame  and  the  pipe. 

14.  The  crushing  test  shall  ordinarily  be  applied  to  not  less 
than  75  per  cent  of  the  specimens  received  for  testing  purposes. 

15.  Pieces  of  the  crushed  pipe  may  be  used  as  specimens  in 
making  the  absorption  test. 


(B)    Eydrosiaiic  Test. 
HydroitaticTest*  16.  Sound  fuU-size  pipe  not  exceeding  about  25  per  cent  of 

the  specimens  received  for  test  in  each  size  of  pipe,  shall  be 
tested  for  leakage  under  internal  hydrostatic  pressure. 
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The  ends  of  the  pipe  shall  be  tightly  dosed  by  wooden  or 
metallic  bulkheads  or  covers  faced  with  rubber  or  leather  so 
that  no  leakage  shall  occur  through  the  covers  at  the  test  pres- 
sure. One  cover  shall  be  provided  with  a  i-in.  wrought-iron 
nipple  passing  through  the  cover,  and  held  securely  in  place  and 
made  water-tight  by  means  of  locknuts  and  washers  or  gaskets. 
The  outer  end  of  the  nipple  shall  be  connected  with  a  pump 
discharge  or  water  service  Une. 

Water  pressure  of  5  lb.  per  sq.  in.,  as  measured  by  a  stand- 
ardized gage  attached  to  the  delivery  pipe  close  to  the  specimen, 
shall  be  internally  applied  to  the  specimen  for  5  minutes.  At  the 
end  of  this  period  the  water  pressure  shall  be  raised  to  15  lb. 
per  sq.  in.  and  maintained  for.a  period  of  15  minutes. 

The  quantity  of  water  passing  through  the  barrel  of  the 
specimen  at  15  lb.  per  sq.  in.  shall  be  collected  and  measured  at 
the  end  of  the  test.  The  result  shall  be  reported  as  percolation 
in  gallons  per  mile  in  24  hours. 

(C)    Absorption  Test. 

17.  The  specimens  shall  be  sound  pieces,  with  all  edges  Xeit  Specimens, 
broken,  and  may  be  from  pipes  broken  in  the  crushing  or  other 

tests.  They  shall  be  from  12  to  20  sq.  in.  in  area,  and  shall  be 
as  nearly  square  as  they  can  be  readily  prepared.  They  shall  be 
free  from  observable  cracks,  fissures,  laminations  or  shattered 
edges. 

18.  Preparatory  to  the  absorption  test,  the  specimen  shall  Drying, 
be  first  weighed  and  then  dried  in  a  drier  or  oven  at  a  tempera- 
ture of  not  less  than  110''  C.  (230*^  F.)  for  not  less  than  three 
hours.     After  removal  from  the  drier,  the  specimen  shall  be 
allowed  to  cool  in  dry  air  to  a  temperature  of  20  to  25°  C. 

(68  to  77°  F.),  and  then  reweighed. 

If  the  specimen  is  comparatively  dry  when  taken,  and 
the  second  weight  closely  agrees  with  the  first,  it  shall  be  con- 
sidered dry.  If  the  specimen  is  wet  when  taken  it  shall  be 
placed  in  the  drier  for  a  drying  treatment  of  two  hours  and 
reweighed.  If  the  third  weight  checks  the  second  the  specimen 
shall  be  considered  dry.  In  case  of  any  doubt,  the  specimen 
shall  be  redried  for  two-hour  periods,  until  check  weights  are 
obtained. 
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Welghlnc. 


Imm^nion. 


Reweighlng. 


Calculatloii  of 
Absorptioii. 

Hnmbor  of 
Spodmont. 

Roportlng 
Rotttltt. 


Identlflcatlon. 


19.  The  balance  used  shall  be  sensitive  to  0.5  g.  when 
loaded  with  1  kg.,  and  weighings  shall  be  read  to  the  nearest 
gram.  When  other  than  metric  weights  are  used,  the  same 
degree  of  accuracy  shall  be  obtained. 

20.  The  specimen,  after  final  drjdng,  cooling  and  weighing, 
shall  be  placed  with  other  similar  specimens  in  a  suitable  wire 
receptacle,  packed  tightly  enough  to  prevent  jostling,  covered 
with  distilled  water  or  rainwater,  raised  to  the  boiling  point  and 
boiled  for  five  hours,  and  then  cooled  in  water  to  a  final  tempera- 
ture of  10  to  15''  C.  (50  to  59°  F.). 

21.  The  specimen  shall  be  allowed  to  drain  for  one  minute, 
and,  the  superi&cial  moisture  having  been  removed  by  towel  or 
blotting  paper,  placed  upon  the  balance. 

22.  The  test  result  shall  be  calculated  as  percentage  of  the 
initial  dry  weight. 

23.  One  specimen  shall  be  tested  of  each  pipe  broken  in  the 
crushing  test. 

24.  The  results  shall  be  reported  separately  for  each  indi- 
vidual specimen,  together  with  the  mean  for  all  the  specimens 
from  the  same  shipment  of  pipe. 

25.  Each  specimen  shall  be  marked  so  that  it  may  be 
identified  with  the  pipe  used  in  the  crushing  test  from  which 
the  specimen  was  taken.  The  marking  shall  be  applied  so  that 
the  pigment  used  shall  not  cover  more  than  1  per  cent  of  the 
total  superficial  area  of  the  specimen. 


IV.    PHYSICAL  TEST  REQUIREMENTS. 

PhydcAi  26.  The  test  requirements  of  clay  sewer  pipe  shall  be  as 

Roquirementi.  gjy^jj  jj^  Table  II.  The  individual  results  of  the  various  tests  for 

each  size  of  pipe  and  for  each  shipment  class  and  mill  shall 

be  tabulated  separately  so  as  to  show  the  percentage  which  fails 

to  comply  with  the  requirements  of  each  test. 


Slzoi  and 
Dimonsiont. 


V.  A.S.T.M.  SIZES  AND  DIMENSIONS. 
27.  Pipes  shall  be  furnished  of  the  sizes,  internal  diameter, 
and  with  the  minimum  dimensions  given  in  Table  III.  Where 
several  lengths  are  mentioned  in  the  table  the  consimier  or 
purchaser  shall  indicate,  at  the  time  of  purchase,  which  lengths 
shall  be  furnished;  and  unless  so  indicated,  the  manufacturer 
shall  furnish  such  lengths  as  he  may  elect. 
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28.  The  permissible  variation  from  the  dimensions  given  Permitiibie 
in  Table  III  shall  not  exceed  those  stated  in  Table  IV.  Where  V"**<ion«. 
the  thickness  of  barrel  is  increased  beyond  that  given  in 
Table  IV  in  order  to  meet  the  specified  requirements  of  strength, 
the  diameter  at  inside  of  socket  shall  be  increased  by  double 
the  increase  in  thickness  of  barrel.  Pipes  intended  to  be  straight 
shall  not  have  variation  in  alignment  of  more  than  i  in.  per 
foot  of  length. 


Table  II.- 

-Physical  Test  Requirements  of  Clat 

Sewer  Pipe. 

InteniAl 
Diameter,  in. 

1 

1        Minimum 
'Cruflhing  Strength,' 
lb.  per  lin.  ft 

Mazimom 
PeivoUtion. 
gal.  per  mile 

in24hr. 

Maiimiim 

Abiorptioii, 

peroent 

6 

J480 

These  requirement! 

These  requirements 

8 

1430 

willbefumkhed 

wiDbelumrihed 

10 

1870 

btcr. 

later. 

12 

1710 

15 

1080 

18 

2200 

11 

2800 

U 

8070 

27 

8370 

80 

8600 

88 

8030 

86 

4400 

88 

4710 

42 

6080 

iSse  end  of  Section  11. 

VI.    WORKMANSHIP  AND  FINISH. 

29.  Pipes  shall  be  substantially  free  from  fractures,  large  or  Absence  of 
deep  cracks  and  blisters,  laminations  and  surface  roughness.         Defects. 

30.  The  inner  surface  of  the  socket  and  the  outer  surface  of  Scored  Ends, 
the  spigot  end  shall  be  scored  by  triangular  shaped  or  semi- 
circular shaped  rings  about  J  in.  deep. 

The  nimiber  of  scorings  shall  be  as  follows: 

For  pijies    6  to  10  in.  in  diameter,  inclusive 2 

ii  II        1  ?     "   91     *'      "  '*  "  ^ 

(I  ««  nA       **    "SA     <*        <*  **  **  A 

"     33   "  42  "    "        "  "        5 
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Salt  Glaze. 


31.  The  glaze  shall  consist  of  a  continuous  layer  of  bright 
or  semi-bright  glass  substantially  free  from  coarse  blisters  and 
pimples.  If  present  none  of  these  shall  project  more  than  J  in. 
above  the  surrounding  surface.  Not  more  than  10  per  cent  of 
the  inner  surface  of  any  pipe  barrel  shall  be  bare  of  glaze  except 
the  socket,  where  it  may  be  entirely  absent.  Glazing  will  not  be 
required  on  the  outer  surface  of  the  barrel  at  the  spigot  end  for  a 
distance  from  the  end  equal  to  two-thirds  the  specified  depth 

Table  III. — Dimensions  of  Clay  Sewer  Pipe. 


Finish  of  Bnds. 


Special!. 


Internal 

Diameter. 

in. 

Laying  Length, 
ft 

Diameter  at 

Inside  of  Socket. 
in.1 

Depth  of  Socket, 
in. 

Taper  of  Socket 

Thicknea 

of  Barrel. 

is. 

« 

2 

8i 

2 

1:20 

8 

2.  2j.  8 

loi 

1:20 

10 

2.  2i  8 

13 

1:20 

12 

2.  2j.  3 

«i 

1:20 

16 

2.  2i,  8 

ui 

2j 

1:20 

1} 

18 

2,  2  j,  8 

22i 

1:20 

li 

tl 

2.2i8 

2« 

I           1:20 

>i 

24 

2.  2i  3 

»| 

1:20 

27 

8 

83} 

1:20 

'} 

se 

8 

37 

1:20 

^ 

83 

8 

40} 

■4 

.     1:20 

H 

3« 

3 

44 

1:20 

4 

30 

3 

«} 

1:20 

4 

42 

3 

51 

_J^:20 

8 

*  When  pioes  are  furnished  having  an  increase  in  thickness  over  that  ^ven 
of  socket  shall  be  increased  by  an  amount  equal  to  twice  the  increase  of  thickness 


in  last  column,  the  diameter 
of  barrel. 


of  socket  for  the  corresponding  size  of  pipe.  Where  glazing  is 
required  there  shall  be  absence  of  any  well-defined  net  work  of 
crazing  lines  or  hair  cracks.  All  glazing  shall  be  equal  to  that 
produced  by  the  best  salt-glazing  process. 

32.  The  ends  of  the  pipes  shall  be  square  with  their  longi- 
tudinal axis,  except  as  provided  in  Table  IV. 

33.  (a)  Special  shapes  shall  have  a  plain  spigot  end  and  a 
socket  end  corresponding  in  all  respects  with  the  dimensions 
specified  for  pipes  of  the  corresponding  internal  diameter.  Branch 
pipes  shall  be  furnished  to  lay  the  same  lengths  as  straight  pipe. 
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AU  specials  shall  conform  in  finish  to  the  specifications  for  pipes 
given  in  Sections  29,  30,  31  and  32. 

(6)  Slants  shall  have  their  spigot  ends  cut  at  an  angle  of 
approximately  45  deg.  with  the  longitudinal  axis. 

(c)  Curves  shall  be  at  angles  of  90,  45,  22^  deg.,  as  required. 
They  shall  conform  substantially  to  the  curvature  specified. 

(d)  Branches  shall  be  furnished  with  the  connection  or  con- 

Table  IV. — Permissible  Variations  in  Dimensions  of  Clay  Sewer 

Pipe. 


Noniuil  Siw. 


lamita  of  PemuBuble  Variation  in: 


1       Length, 
'  in.per?t.  (-) 


6 

8 

10 

12 

15 

18 

^ 

21 

34 

27 

SO 

88 

86 

80 

42 

Lengthflof 

Two  Opposite 

Sides,  in. 


i 
i 
i 
i 

i 


Internal  Diameter,  in. 


Spigot  (=fc)  I  Socket  (±) 


DepUiof 
Socket,  in.  (-) 


Thickneaiof 
Barrel,  in.  (— ) 


A 

i     1  \ 

\           A 

i 

A  1   ' 

\           A 

i 

A  1   ' 

\           A 

A 

1 

\           A 

A 

i 

i     A 

1 

A 

i     A 

A 

*  [ 

i     t 

A  1 

\      '   i 

tt 

i     i 

tt 

i     1 

H  I 

i     A 

H 

i   1  A 

H 

i   1  A 

a 

i           A 

Nora.— The  minus  sign  (— )  alone  indicates  that  the  plus  variation  is  not  limited  ;  the  plus  and  minus 
■gn  (db)  indicates  variation  in  both  mcess  and  de6ciency  in  dimension. 

nections  of  the  size  or  sizes  specified,  securely  and  completely 
fastened  by  fusion  in  the  process  of  vitrification  to  the  barrel 
of  the  pipe.  T-branches  and  double  T-branches  shall  have 
the  axis  perpendicular  to  the  longitudinal  axis  of  the  pipe. 
Y-branches,  double  Y-branches,  and  V-branches  shall  have  their 
axes  approximately  45  deg.  from  the  longitudinal  axis  of  the  pipe 
measured  from  the  socket  end.  All  branches  shall  terminate  in 
sockets  and  the  barrel  of  the  branch  shall  be  of  sufficient  length 
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to  permit  making  a  proper  joint  when  the  connecting  pipe  is 
inserted  in  the  branch  socket. 

(e)  Channel  or  split  pipes,  curves  and  branches  shall  be 
accurate  half  sections  of  the  corresponding  size  of  straight  pipe 
and  specials. 

Vll.     MARKINGS. 

Markingt  34.  Pipes  shall  bear  the  initials  or  name  of  the  person, 

company  or  corporation  by  whom  they  are  manufactured,  and 
the  location  of  the  mill.  The  markings  shall  be  indented  on  the 
exterior  of  the  barrel  near  the  socket  and  shall  be  plainly  legible 
for  purpose  of  identification. 

VIII.     INSPECTION. 

Inspection.  35*  All  pipes  shall  be  subject  to  inspection  at  the  factory, 

trench  or  other  point  of  delivery  by  a  competent  inspector 
employed  by  the  consumer  or  purchaser.  The  purposes  of 
the  inspection  shall  be  to  cull  and  reject  pipes  which,  indepen- 
dent of  the  physical  tests  herein  specified,  fail  to  comply  with 
the  requirements  of  these  specifications. 

Rejection.  36.  Pipes  shall  be  subject  to  rejection  on  account  of  the 

following: 

(a)  Variations  in  any  dimension  exceeding  the  permbsible 
variations  given  in  Table  IV. 

(b)  Fracture  or  cracks  passing  through  the  shell  or  socket, 
except  that  a  single  crack  at  either  end  of  a  pipe  not  exceeding 

2  in.  in  length  or  a  single  fracture  in  the  socket  not  exceeding 

3  in.  in  width  nor  2  in.  in  length  will  not  be  deemed  cause  for 
rejection  unless  these  defects  exist  in  more  than  5  per  cent  of  the 
entire  shipment  or  delivery. 

(c)  Blisters  where  the  glazing  is  broken  or  which  exceed  3 
in.  in  diameter,  or  which  project  more  than  i  in.  above  the 
surface. 

(d)  Laminations  which  indicate  extended  voids  in  the  pipe 
material. 

(e)  Fire  cracks  or  hair  cracks  sufiicient  to  impair  the 
strength,  durability  or  serviceability  of  the  pipe. 

(/)  Variation  of  more  than  J  In.  per  linear  foot  in  aUgn- 
ment  of  a  pipe  intended  to  be  straight. 
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(g)  Glaze  which  does  not  fully  cover  and  protect  all  parts 
of  the  shell  and  ends  except  those  exempted  in  Section  31;  also 
glaze  which  is  not  equal  to  best  salt  glaze. 

(A)  Failure  to  give  a  clear  ringing  sound  when  placed  on 
end  and  dry-tapped  with  a  light  hammer. 

(i)  Insecure  attachment  of  branches  on  spurs. 

37.  All   rejected  pipes  shall  be  plainly  marked   by    the  Marking  of 
inspector  and  shall  be  replaced  by  the  manufacturer  or  seller  specimeng. 
with  pipes  which  meet  the  requirements  of  these  specifications, 
without  additional  cost  to  the  consumer  or  purchaser. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.   PA.,  U.   S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

CEMENT-CONCRETE  SEWER  PIPE.^ 

Serial  Designation:  C  14-19  T. 

These  specifications  are  issued  under  the  fixed  designation  C  14;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1917;  Revised,  1918,  1919. 

Material  1.  These    Specifications    cover    cement-concrete    products 

Covered.        intended  to  be  used  for  the  conveyance  of  sewage,  industrial 

wastes  and  storm  water. 
Single  Class.  2.  Pipes  furnished  under  these  specifications  shall  be  of  a 

single    class    to    be    designated    "A.S.T.M.    Cement-Concrete 

Sewer  Pipe." 

I.     MATERIAL  AND   MANUFACTURE. 

Materials.  3.  (a)  Cement-concrete  pipes  shall  be  manufactured  from 

Portland-cement  concrete* 

(6)  Concrete, — By  concrete  is  meant  a  suitable  mixture  of 
Portland  cement,  mineral  aggregates  and  water,  hardened  by 
hydraulic  chemical  action. 

(c)  Cement. — ^Portland  cement  shall  meet  the  requirements 


*  Criticisms  of  these  Tentative  Specifications  are  solicited  and  shoxild  be  directed,  prefer- 
ably before  January  1,  1920.  to  Mr.  Rudolph  Hering,  Chairman  of  Committee  C-4  on  Clay 
and  Cement  Sewer  Pipe.  170  Broadway.  New  York  City. 

(556) 
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of  the  Standard  Specifications  and  Tests  for  Portland  Cement 
(Serial  Designation:  C  9)^  of  the  American  Society  for  Testing 
Materials. 

(d)  The  materials  shall  possess  such  physical  and  chemical 
properties  that  when  molded  into  pipes  and  properly  cured 
the  product  will  be  strong,  durable  and  serviceable,  free 
from  objectionable  defects,  and  in  compliance  with  these 
specifications  and  tests. 

II.     CHEMICAL  TESTS  AND  REQUIREMENTS. 

4.  The  consumer  or  purchaser  may  prescribe  in  advance  chemical  Tetti 
special  chemical  requirements  in  cases  where  sewage,  industrial  Jtiqtiirementa. 
wastes  or  ground  waters  have  marked  acid  or  alkaline  character, 

or  are  of  abnormally  high  temperatures.  He  may  make  use  of 
chemical  analysis  of  the  pipe  materials  to  ascertain  whether  these 
special  requirements  are  met.  The  presence  of  deleterious  mate- 
rials causing  slaking  or  disintegration  shall  be  cause  for  rejection. 

III.    PHYSICAL  TESTS. 

5.  The  physical  tests  of  pipes  shall  include:  crushing  test,  Phytkai  Testa. 
hydrostatic  pressure  test  and  absorption  test.* 

6.  The  specimens  to  be  tested  shall  be  selected  by  the  pur-  Test  Spectnens. 
chaser  or  his  representative  at  the  point  or  points  designated  by 

him  when  placing  the  order.  The  manufacturer  or  seller  shall 
furnish  specimens  for  test,  without  separate  charge,  up  to  1  per 
cent  of  the  number  of  pipes  to  be  delivered  or  furnished  in  each 
size  of  pipe.  The  minimum  number  of  specimens  for  any  deli- 
very less  than  200  piec^  shall  be  two  specimens  of  each  size  of 
pipe. 

7.  Failure  of  20  per  cent  of  the  specimens  to  meet  the  Acceptance  or 
requirements  of  any  of  the  tests  imposed,  shall  result  in  rejec-  R^itifof  Teite. 
tion  of  all  the  pipe  in  the  shipment  or  delivery,  corresponding 

to  the  sizes  thus  failing  to  comply;  except  that  in  the  event 
of  20  per  cent  of  the  specimens  in  any  size  failing  to  meet  the 
requirements,  the  manufacturer  or  seller  may,  with  the  consent 
of  the  consumer  or  purchaser,  furnish  for  test  additional  speci- 
mens from  the  same  shipment  without  charge.  In  case  more  than 
80  per  cent  of  the  specimens  tested,  including  those  first  tested, 

1 1918  Book  of  AS.T.M.  Standards. 

1  CommittM  C-4  will  prepara  a  tpedficatioa  alao  for  aa  abraaioo  taat. 
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shall  show  substantial  compliance  for  each  of  the  various  tests 
performed,  then  the  entire  shipment  or  delivery  for  this  size 
shall  be  accepted;  otherwise  it  shall  be  rejected. 

8.  The  specimens  of  pipes  shall  be  sound,  full-size  pipe.  Measurement 
They  shall  first  be  freed  from  all  visible  moisture.     When  dry  *nd  Observatioii 
each  specimen  shall  be  weighed,  measured  and  inspected.    The 

results  of  these  observations  shall  be  recorded  and  preserved  as 
shown  in  Table  I. 

9.  Specimens  which,  when  placed  in  a  vertical  position,  do  not  Rejection  of 
give  a  metaUic  ring  when  struck  with  a  hammer,  or  are  observed  P*'!f^^* 
to  have  cracks  or  other  defects  in  form  or  dimensions  in  excess 

of  the  limits  permitted  in  these  specifications,  shall  be  discarded 
and  replaced  with  additional  specimens  from  the  shipment. 

{A)    Crushing  Test. 

10.  (a)  Any  prime  mover  or  hand  power  which  will  apply  AppUcationof 
the  load  at  a  uniform  rate  of  about  2000  lb.  per  minute,  or  in  incre-  ^•^ 
ments  of  not  more  than  100  lb.  at  the  same  rate,  may  be  used  in 

making  the  test. 

Q))  The  pipe  shall  not  be  allowed  to  stand  under  load 
longer  than  is  required  to  apply  the  load  and  to  observe  and 
record  it. 

{c)  The  testing  machine  shall  be  substantial  and  rigid 
throughout,  so  that  the  distribution  of  the  load  will  not  be 
affected  appreciably  by  the  deformation  or  yielding  of  any  part. 

{(£)  The  bearings  and  the  specimen  shall  be  accurately 
centered  so  as  to  secure  a  symmetrical  distribution  of  the  loading 
on  each  side  of  the  center  of  the  pipe  in  every  direction. 

{e)  The  load  shall  be  applied  until  the  pipe  yields  by  cracks 
passing  through  the  shell. 

11.  (See  Fig.  1,  Plate  VI.). ^ — ^Except  as  otherwise  herein-  Knife  or  Twe- 
after  spedfied,  the  pipe  to  be  tested  shall  be  supported  by  a  ^^'*  Bearings, 
metallic  knife  bearing  1  in.  wide  and  extended  from  a  point 

just  back  of  the  socket  to  the  spigot  end  of  the  pipe.  Before  the 
pipe  is  placed  a  fillet  of  plaster  of  Paris  and  sand  1  in.  wide, 
and  thick  enough  to  compensate  for  all  the  inequalities  of  the 
pipe  barrel,  shall  be  cast  on  the  surface  of  the  knife  bearing. 
The  pipe  shall  be  placed  upon  the  fillet  while  the  plaster  of 
Paris  is  still  somewhat  plastic.     The  load  shall  be  applied 

1  See  p.  546. 
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through  an  upper  knife  bearing  of  the  same  size  and  length 
as  the  lower  bearing.  A  plaster-of-Paris  fillet  1  in.  wide  shall 
be  cast  along  the  length  of  the  crown  of  the  pipe  to  equalize 
the  lower  bearing  before  the  upper  one  is  brought  into  contact. 

Both  of  the  bearings  shall  be  sufficiently  rigid  to  transmit 
and  receive  uniform  loads  throughout  their  lengths  without 
deflection,  and  shall  be  so  attached  to  the  machine  as  to  transmit 
and  receive  the  maximmn  stresses  produced  by  the  tests  without 
lost  motion,  vibration  or  sudden  shock. 

At  the  option  of  the  consumer  or  purchaser  the  crushing 
test  may  be  applied  with  sand  bearings  or  with  two  or  three- 
edge  bearings. 

The^crushing  strength  shall  be  calculated  by  dividing  the 
total  load  required  to  break  each  pipe  by  the  net  inside  length 
of  the  barrel  of  the  pipe,  measuring  from  the  bottom  of  the  socket 
to  the  end  of  the  spigot;  and  by  then  multiplying  the  quotient 
by  the  following  factors: 

For  knife  or  two-edge  bearings ^    • 

"    three-edge  bearings -^ 

"    sand  bearings 1 .  00 

Three-Edge  12.  (See  Fig  2,  Plate  VI.) — ^When  three-edge  bearings  are 

Bearings.         used,  the  ends  of  each  specimen  of  pipe  shall  be  accurately  marked 
in  halves  of  the  circumference  prior  to  the  test. 

The  two  lower  bearings  shall  consist  of  two  wooden  strips 
with  vertical  sides,  each  strip  having  its  interior  top  corner 
rounded  to  a  radius  of  approximately  i  in.  They  shall  be 
straight,  and  shall  be -securely  fastened  to  a  rigid  block  with 
their  interior  vertical  sides  1  in.  apart. 

The  upper  bearing  shall  be  a  wooden  block,  straight  and 
true  from  end  to  end. 

The  test  load  shall  be  applied  through  the  upper  bearing 
block  in  such  a  way  as  to  leave  the  bearing  free  to  move  in  a 
vertical  plane  passing  midway  between  the  lower  bearings. 

In  testing  a  pipe  which  is  "out  of  sight,"  the  lines  of  the 

bearings  chosen  shall  be  from  those  which  appear  to  give  most 

favorable  conditions  for  fair  bearings. 

Sand  Bearings  13.  (See  Fig.  3,  Plate  VI.) — When  sand  bearings  are  used, 

the  ends  of  each  specimen  of  pipe  shall  be  accurately  marked 
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prior  to  the  test  in  quarters  of  the  circumference.  Specimens 
shall  be  carefully  bedded,  above  and  below,  in  sand,  for  one- 
fourth  the  circumference  of  the  pipe  measured  on  the  middle 
line  of  the  barrel.  The  depth  of  bedding  above  and  below  the 
pipe  at  the  thinnest  points  shall  be  one-fiilf  the  radius  of  the 
middle  line  of  the  barrel. 

The  sand  used  shall  be  clean,  and  shall  be  such  as  will  pass 
a  No.  4  screen. 

The  top  bearing  frame  shall  not  be  allowed  to  come  in  con- 
tact with  the  pipe  nor  with  the  top  bearing  plate.  The  upper 
surface  of  the  sand  in  the  top  bearing  shall  be  struck  level  with 
a  straight  edge,  and  shall  be  covered  with  a  rigid  top  bearing 
plate,  with  lower  surface  a  true  plane,  made  of  heavy  timbers  or 
other  rigid  material,  capable  of  distributing  the  test  load  uni- 
formly without  appreciable  bending.  The  test  load  shall  be 
applied  at  the  exact  center  of  this  top  bearing  plate,  in  such  a 
manner  as  to  permit  free  motion  of  the  plate  in  all  directions. 
For  this  purpose  a  spherical  bearing  is  preferred,  but  two  rollers 
at  right  angles  may  be  used.  The  test  may  be  made  without 
the  use  of  a  testing  machine,  by  piling  weights  directly  on  a 
platform  resting  on  the  top  bearing  plate,  provided,  however, 
that  the  weights  shall  be  piled  symmetrically  about  a  vertical 
line  through  the  center  of  the  pipe,  and  that  the  platform  shall 
not  be  allowed  to  touch  the  top  bearing  frame. 

The  frames  of  the  top  and  bottom  bearings  shall  be  made  of 
timbers  so  heavy  as  to  avoid  appreciable  bending  by  the  side 
pressure  of  sand.  The  interior  surfaces  of  the  frames  shall  be 
dressed.  No  frame  shall  come  in  contact  with  the  pipe  during 
the  test.  A  strip  of  cloth  may,  if  desired,  be  attached  to  the 
inside  of  the  upper  frame  on  each  side,  along  the  lower  edge,  to 
prevent  the  escape  of  sand  between  the  frame  and  the  pipe. 

14.  The  crushing  test  shall  ordinarily  be  applied  to  not  less  Nomber  of 
than  75  per  cent  of  the  specimens  received  for  testing  purposes,  ^p***"*"*' 

15.  Pieces  of  the  crushed  pipe  may  be  used  as  specimens  in  Spedmeiu  for 
making  the  absorption  test.  Abiorption  Test. 

(B)    HydrosiaUc  Test. 
16.*  Soimd  full-size  pipe  not  exceeding  about  25  per  cent  of  HydroitaticTest 
the  specimens  received  for  test  in  each  size  of  pipe,  shall  be  tested 
for  leakage  under  internal  hydrostatic  pressure. 
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The  ends  of  the  pipe  shall  be  tightly  closed  by  wooden  or 
metallic  bulkheads  or  covers  faced  with  rubber  or  leather  so 
that  no  leakage  shall  occur  through  the  covers  at  the  test  pres- 
sure. One  cover  shall  be  provided  with  a  J-in.  wrought-iron 
nipple  passing  throu^  the  cover,  and  held  securely  in  place  and 
made  water-tight  by  means  of  locknuts  and  washers  or  gaskets. 
The  outer  end  of  the  nipple  shall  be  connected  with  a  pxunp 
discharge  or  water  service  line. 

Water  pressures,  as  measured  by  a  standardized  gage 
attached  to  the  delivery  pipe  close  to  the  specimen,  shall  be 
internally  applied  to  the  specimen  as  follows: 

5  lb.  per  sq.  in.  for    5  minutes 
10       "        "        for  10       " 
15       "        "        for  15       " 

The  specimens  shall  show  no  leakage  imder  these  pressures. 
Moisture  appearing  on  the  surface  of  the  pipe  in  the  form  of 
patches  or  beads,  adhering  to  the  surface,  shall  not  be  con- 
sidered leakage. 

(C)    Absorption  Test. 

Test  Spedment.  17.  The  specimens  shall  be  sound  pieces  with  all  edges 

broken,  and  may  be  from  pipes  broken  in  the  crushing  or  other 
tests.  They  shall  be  from  12  to  20  sq.  in.  in  area,  and  shall  be 
as  nearly  square  as  they  can  be  readily  prepared.  They  shall 
be  free  from  observable  cracks,  fissures,  laminations  or  shattered 
edges. 

Drying.  18.  Preparatory  to  the  absorption  test,  the  specimen  shall 

be  first  weighed  and  then  dried  in  a  drier  or  oven  at  a  tempera- 
ture of  not  less  than  110°  C.  (230°  F.)  for  not  less  than  three 
hours.  After  removal  from  the  drier,  the  specimen  shall  be 
allowed  to  cool  in  dry  air  to  a  temperature  of  20  to  25°  C. 
(68  to  77°  F.),  and  then  reweighed. 

If  the  specimen  is  comparatively  dry  when  taken,  and  the 
second  weight  closely  agrees  with  the  first,  it  shall  be  considered 
dry.  If  the  specimen  is  wet  when  taken  it  shall  be  placed  in 
the  drier  for  a  drying  treatment  of  two  hours  and  reweighed. 
If  the  third  weight  checks  the  second  the  specimen  shall  be 
considered  dry.  In  case  of  any  doubt,  the  specimen  shall  be 
redried  for  two-hour  periods,  until  check  weights  are  obtained. 
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19.  The  balance  used  shall  be  sensitive  to  0.5  g.  when  loaded  Weighing, 
with  1  kg.,  and  weighings  shall  be  read  to  the  nearest  gram. 

When  other  than  metric  weights  are  used,  the  same  degree  of 
accuracy  shall  be  obtained. 

20.  The  specimen,  after  final  drying,  cooling  and  weighing  immersion, 
shall  be  placed  with  other  similar  specimens  in  a  suitable  wire 
receptacle,  packed  tightly  enough  to  prevent  jostling,  covered 

with  distilled  water  or  rainwater,  raised  to  the  boiling  point  and 
boiled  for  five  hours,  and  then  cooled  in  water  to  a  final  tempera- 
ture of  10  to  15**  C.  (50  to  59°  R). 

21.  The  specimen  shall  be  allowed  to  drain  for  one  minute,  Reweigiiing. 
and,  the  superficial  moisture  having  been  removed  by  towel  or 
blotting  paper,  placed  upon  the  balance. 

22.  The  test  result  shall  be  calculated  as  percentage  of  the  Caicoiation  of 

initial  dry  weight.  *  Absorption. 

23.  One  specimen  shall  be  tested  of  each  pipe  broken  in  the  Number  of 

crushing  test.  Specimens. 

24.  The  results  shall  be  reported  separately  for  each  indi-  Reporting 
vidual  specimen  together  with  the  mean  for  all  the  specimens  ^•■"*^' 
from  the  same  shipment  of  pipe. 

25.  Each  specimen  shall  be  marked  so  that  it  may  be  identification, 
identified  with  the  pipe  used  in  the  crushing  test  from  which 

the  specimen  was  taken.  The  marking  shall  be  applied  so  that 
the  pigment  used  shall  not  cover  more  than  1  per  cent  of  the 
total  superficial  area  of  the  specimen. 

IV.  PHYSICAL  TEST  REQUIREMENTS. 

26.  The  test  requirements  of  cement-concrete  pipe  shall  physical  Test 
be  as  given  in  Table  II.     The  individual  results  of  the  vari-  Req^^ments. 
ous  tests  for  each  size  of  pipe  and  for  each  shipment  class  and 

mill  shall  be  tabulated  separately  so  as  to  show  the  percent- 
age which  fails  to  comply  with  the  requirements  of  each  test. 

V.  A.S.T.M.  SIZES  AND  DIMENSIONS. 

27.  Pipes  shall  be  furnished  of  the  sizes,  internal  diameter,  sizes  and 
and  with  the  dimensions  given  in  Tables  III  and  IV.     Where  dimensions, 
several  lengths  are  mentioned  in  the  table  the  consumer  or 
purchaser  shall  indicate,  at  the  time  of  purchase,  which  lengths 

shall  be  furnished;  and  unless  so  indicated,  the  manufacturer 
shall  furnish  such  lengths  as  he  may  elect. 
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Permissible 
Variations. 


28.  The  permissible  variation  from  the  dimensions  given 
in  Table  III  shall  not  exceed  those  stated  in  Table  IV.  Where 
the  thickness  of  barrel  is  increased  beyond  that  given  in 
Table  III  in  order  to  meet  the  specified  requirements  of  strength, 
the  diameter  at  inside  of  socket  shall  be  increased  by  double  the 
increase  in  thickness  of  barrel.  Pipes  intended  to  be  straight 
shall  not  have  variation  in  alignment  of  more  than  i  in.  per 
foot  of  length. 


Table  II. — Physical  Test  Requirements  of 
Cement-Concrete  Sewer  Pipe. 


Internal 
Diamter,  in. 

Minimum 

Crashing  Strength. 

lb.  per  lin.  ft. 

Maximum 

Percolation. 

gal.  per  mile 

in  24  hr. 

* 

Maximum 

Absorption. 

percent 

6 

1430 

Theae  requiremcnta 

8 

8 

1430 

wiU  be  furnished 

8 

10 

1670 

'      later. 

8 

12 

1710 

8 

16 

1060 

8 

18 

2200 

8 

21 

2600 

8 

24 

3070 

8 

27 

3370 

8 

80 

3600 

8 

33 

3030 

8 

36 

4400 

8 

30 

4710 

8 

42 

6030 

8 

VI.    WORKMANSHIP  AND  FINISH. 


Absence  of 
Defects. 


29.  Pipes  shall  be  substantially  free  from  fractures,  large 
or  deep  cracks  and  blisters,  laminations  and  surface  roughness. 

Finish  of  Ends.  30.  The  ends  of  the  pipes  shall  be  square  with  their  longi- 

tudinal axis. 

Specials.  31.  (o)  Special  shapes  shall  have  a  plain  spigot  end  and  a 

socket  end  corresponding  in  all  respects  with  the  dimensions 
specified  for  pipes  of  the  corresponding  internal  diameter. 
Branches  shall  be  furnished  to  lay  the  same  lengths  as  straigh 
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pipe.    All  specials  shall  conform  in  finish  to  the  specifications 
for  pipes  given  in  Sections  29  and  30. 

(6)  Slants  shall  have  their  spigot  ends  cut  at  an  angle  of 
approximately  45  deg.  with  the  longitudinal  axis. 

(c)  Curves  shall  be  at  angles  of  90,  45,  22 J  deg.,  as  required. 
They  shall  conform  substantially  to  the  curvature  specified. 

(d)  Branches  shall  be  furnished  with  the  connection  or  con- 
nections of  the  size  or  sizes  specified,  securely  and  completely 


Table  III.— Dimensions  of  Cement-Concretb 

Sewer 

PiPB. 

Normal 

Internal 
Diameter  (i)). 

IB. 

S^U. 

Diameter  at 

End  of 

Socket  W, 

is.* 

Depth  of 

Socket  (L,h 

u. 

Taper  of 
Socket  (H). 

ThiekDcaB 
of  Barrel  (n 

Thickneas 
of  Socket 

(r,). 

6 

2 

8i 

2 

1:20 

f 

The  thickneae 

8 

2.  2^,  8 

loj 

2i        • 

1:30 

i 

of  the  socket 
i  in.  from  its 

10 

X2lz 

13 

«i 

1:20 

i 

outer  end  shall 
be  not  lees  than 

IS 

a.  2  J,  8 

ui 

4 

1:20 

1 

three-quarters 
of  the  thickness 

15 

2.  2^  8 

»i 

2i 

1:20 

>i 

of  the  barrel 
of  the  pipe. 

18 

2.2^8 

Mi 

2i 

1:20 

1* 

21 

2.  2^.  8 

20 

2i 

1:20 

•i 

21 

2.  2^  8 

«i 

8 

1:20 

>i 

27 

8 

»i 

»i 

1:20 

«i 

20 

8 

87 

»i 

1:20 

»i 

82 

8 

40j 

4 

1:20 

>i 

88 

8 

44 

4 

1:20 

8 

89 

8 

47i 

4' 

1:20 

»i 

42 

8 

61 

4 

1:20 

*i  . 

>  When  pipes  are  fttmiehed  having  an  increase  in 
<fiamoter  tA  socket  shall  be  increased  )ajf  an  amount  equal  to 


over 
»the 


that  ciTen  in  last 
ofthu* 


oohimn,  then  the 
of  band. 


fastened  in  the  process  of  manufacture  to  the  barrel  of  the  pipe. 
T-branches  and  double  T-branches  shall  have  the  axis  perpen- 
dicular to  the  longitudinal  axis  of  the  pipe.  Y-branches,  double 
V -branches,  and  V-branches  shall  have  their  axes  approximately 
45  deg.  from  the  longitudinal  axis  of  the  pipe  measured  from  the 
socket  end.  All  branches  shall  terminate  in  sockets  and  the 
barrel  of  the  branch  shall  be  of  sufficient  length  to  permit  making 
a  proper  joint  when  the  connecting  pipe  is  inserted  in  the  branch 
socket. 
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(e)  Channel  or  si^t  pipe,  curves  and  branches  shall  be 
accurate  half  sections  of  the  corresponding  size  of  pipe  or  other 
specials. 

VII.    MARKINGS. 

Markisgi.         32.  Pipes  shall  bear  the  initials  or  name  of  the  person, 
company  or  corporation  by  whom  they  are  manufactured,  and 


Table  IV.— -Permissible  Variations  in  Dimensions  of 

Cbmbnt- 

Concrete  Sewer  Pipe. 

Umik  of  PannWbl.  Vviitiim  in: 

NomuJSUe. 

latndOMiMtw.ta. 

ia. 

IilJ?!?}-) 

Dtpthof 

TUokDMof 

ttmi.iM.i-) 

Bti9>t(^) 

Socket  (dt) 

6 

A 

A      i       i 

A 

t 

i 

i             i 

A 

10 

i 

i             i 

A 

12 

i 

A 

1ft 

i 

A 

18 

i 

A 

21 

A 

A 

i 

24 

A 

A 

i 

27 

A 

A 

i 

10 

t 

i 

82 

i 

A 

16 

h 

A 

to 

h 

A 

«a 

h 

A 

Non,— The  mimia  ngn  i^—)  alone  indieatei  that  the  plus  variation  ii  not 
B  (±)  indkatca  Tariatioa  in  both  eici  and  defieJenry  in  dimeunon. 


limited;  the  |>hH  and 


the  location  of  the  mill.  The  markings  shall  be  indented  or 
stenciled  on  the  exterior  or  interior  of  the  barrel  near  the  socket 
and  shall  be  plainly  legible  for  purpose  of  identification. 

VIII.    INSPECTION. 

iA0p*ctioa.  33.  All  pipes  shall  be  subject  to  inspection  at  the  factory, 
trench  or  other  point  of  delivery  by  a  competent  inspector 
employed  by  the  consimier  or  purchaser.     The  purposes  of 


Digitized  by 


Googl( 


Serial  Designation:  C  14-19  T. 


567 


the  inspection  shall  be  to  cull  and  reject  pipes  which,  indepen- 
dent of  the  physical  tests  herein  specified,  fail  to  meet  the 
requirements  of  these  specifications. 

34.  Pipes  shall  be  subject  to  rejection  on  account  of  the  Rejection, 
following: 

^  N  (a)  Variations  in  any  dimension  exceeding  the  permissible 
variations  given  in  Table  IV. 


_i- 


Fig.  4.    Application  of  Dimensions  given  in  Table  III. 

(b)  Fracture  or  cracks  passing  through  the  shell  or  socket, 
except  that  a  single  crack  at  either  end  of  a  pipe  not  exceeding 
2  in.  in  length  or  a  single  fracture  in  the  socket  not  exceeding  3  in. 
in  width  nor  2  in.  in  length  will  not  be  deemed  cause  for  rejec- 
tion unless  these  defects  exist  in  more  than  5  per  cent  of  the 
entire  shipment  or  delivery. 

(c)  Blisters  where  the  surface  is  broken  or  which  project 
more  than  |  in.  above  the  surface. 
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(d)  Defects  which  indicate  imperfect  mixing  and  molding. 

(e)  Cracks  sufficient  to  impair  the  strength,  durabUity  or 
•           serviceability  of  the  pipe. 

(/)  Variation  of  more  than  J  in.  per  linear  foot  in  align- 
ment of  a  pipe  intended  to  \)e  straight. 

(g)  Failure  to  give  a  clear  ringing  sound  when  placed  on 
end  and  dry-tapped  with  a  light  hamiper. 

(h)  Insecure  attachment  of  branches  on  spurs. 
MtrUiiKof  35.  AU   rejected  pipes   shall  be  plainly  marked   by   the 

Spicbnons.  "^spector  and  shall  be  replaced  by  the  manufacturer  or  seller 
wiA  pipes  which  meet  the  requirements  of  these  specifications, 
without  additional  cost  to  the  consumer  or  purchaser. 
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TENTATIVE  SPECIFICATIONS 

POR 

REQUIRED  SAFE  CRUSHING  STRENGTHS  OF  SEWER 
PIPE  TO  CARRY  LOADS  FROM  DITCH  FILLING.* 

Serial  Designatioii:  C  15-17  T. 

These  specifications  are  issued  under  the  fixed  designation  C  15;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

ISSUBD,   1917. 

The  following  table  gives  required  safe  crushing  strengths 
per  linear  foot  of  pipe,  to  carry  loads  from  ditch  filling  materials 
only  when  pipe  is  laid  in  accordance  with  the  Recommended 
Practice  for  Laying  Sewer  Pipe  (Serial  Designation:  C  12)  of 
the  American  Society  for  Testing  Materials,'  for  sand  and  for 
thoroughly  wet  clay  ditch  filling  materials.  In  the  preparation 
of  this  table  a  safety  factor  of  1}  has  been  used,  which  has 
been  found  necessary  to  prevent  aacking  from  the  loads  of 
ditch  filling.' 

Ordinary  Pipe  Laying  is  pipe  laying  in  accordance  with 
customary  good  practice  in  pipe  sewer  construction,  whereby 

>  Cfitidiflu  of  those  Tentotive  Spedflcatloiw  are  •oUdted  end  ahould  be  directed,  prefer- 
ably before  Jenuary  1.  1920,  to  Mr.  Rodols>h  Hering,  Chairmen  of  Committee  C-4  oo  Clay 
and  Cement  Sewer  Pix>e.  170  Broadway,  New  York  City. 

>  Supplementary  Pamphlet  of  A.S.T.M.  Standards  Adopted  in  1919. 

•Pftpaied  from  the  Standard  BlMcificatioufor  Drain  TUe  (C  4).  1918  Book  of  A.8.T.M. 
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the  under  side  of  the  pipe  is  well  bedded  on  soil  for  60  to  M  d^. 
of  the  circumference. 

First  Class  Pipe  Laying  is  pipe  laying  in  accordance  with 
the  best  customary  practice  in  pipe-sewer  construction^  whereby 
the  entire  under  side  of  the  pipe  is  very  thoroughly  bedded  on 
soil  and  the  entire  pipe  is  surrounded  by  well-compacted  soil, 

Safb  Crushing  Strengths  of  Sbwbr  Pipe  to  Carry  Loads  prom  Ditch 

Filling  por  ordinary  Sand  and  for  Thoroughly  Wbt  Clay 

Ditch  Filling  Materials. 

(For  Ordinary  Pipb-Laying  Methods.) 

I  Of  PoQiiM  ras  Liniab  Foot. 


BratdthofDiteha] 

Little  Bdow  Top  of  Pipe. 

HdgktoTFiD 
•bora  Top  of 

1ft. 

Sft. 

8ft. 

4ft. 

6ft. 

Ditoh 

DitehFUlioc 
MsterUl. 

"jasr 

Ditoh  Fiffinc 
M«tflri«L 

DitdiFiBi« 
MUcrioL 

flud. 

Cliur. 

Bud. 

CUor. 

fttnd. 

Clv. 

SmmL 

CUy. 

Bud. 

Ck9. 

S 

260 
400 

470 
MB 
026 

615 

640 
646 
646 
646 

646 
646 
646 
646 
646 

646 

640 

600 

•76 
080 
086 

080 

000 
090 
080 
090 
080 

080 

016 
1056 
1870 
1000 
1706 

1880 
1905 
3026 
2070 
2100 

2126 
2140 
2160 
2100 
2106 

2180 

086 

1126 
1600 
1790 
2016 

2186 
2820 
2425 
2505 
2506 

2  010 
2045 
2  075 
2005 
2715 

2770 

970 
1746 
2870 
2  875 
8275 

8000 
8855 
4005 
4  230 
4806 

4  470 
4  500 
4030 
4085 
4  725 

4010 

990 
1826 
2  525 
8115 
8  010 

4030 
4  380 
4  075 

4  920 
6130 

5  305 
5455 
5  575 
5080 
5  705 

0230 

1880    '    1160 
2466    !    2686 

8406    1     8676 
4  216         4405 

1000 
8106 
4400 

6696 
0600 

7400 
8226 
8890 
9480 
9996 

10446 
10840 
11186 
11490 
11766 

U086 

1710 

4 

8860 

f 

4040 

S 

6890 

10 

4900 

5485 
5  975 
0395 
0750 
7050 

7305 
7526 
7705 
7800 
7090 

8726 

6206 

0000 

0020 
7106 

7  030 
8000 

8425 

8  760 
9086 
9280 
9500 

11076 

7on 

It 

8086 

14 

8  050 

le 

9  776 

18 

10620 

10 

11190 

IS 

11706 

M 

12840 

M 

12  880 

SO 

18  270 

•o:::::;:::: 

18  070 

Y^vmi 

17806 

under  the  direction  of  an  inspector  constantly  present  on  the 
work. 

When  pipe  are  laid  in  a  Concrete  or  other  Permanent  Masonry 
Cradle^  strong  enough  to  carry  the  entire  load  to  the  sub-base 
without  breaking  and  large  enough  to  prevent  material  settle^ 
menty  the  standard  strengths  for  all  dimensions  of  ditches  and 
all  filling  materials  shall  be  those  specified  for  standard  sewer  pipe. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA..  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Assocution  for  Testing  Materials. 

TENTATIVE  SPECIFICATIONS 

FOR 
MASONS'  HYDRATED  LIME.» 

Serial  Designation:  C  6  -  19  T. 

These  spedficatidns  are  issued  under  the  fixed  designation  C  6;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1917:   Revised  1919. 

1.  Masons'  hydrated  lime  is  a  dry  flocculent  powder,  result- 
ing from  the  hydration  of  quicklime. 

2."'Masons'  hydrated  lime  may  be  used  for  making  lime  Usm. 
mortar,  for  scratch  or  brown  coat  of  plaster,  or  for  addition  to 
Portland-cement  mortar  or  concrete. 

L    CHEMICAL  PROPERTIES  AND. TESTS. 

3.  The  sample  shall  be  a  fair  average  of  the  shipment. 
Three  per  cent  of  the  packages  shall  be  sampled.  The  sample 
shall  be  taken  from  the  surface  to  the  center  of  the  package. 
A  2-lb.  sample  to  be  sent  to  the  laboratory  shall  immediately  be 
transferred  to  an  air-tight  container,  in  which  the  unused  por- 
tion shall  be  stored  until  the  shipment  has  been  finally  accepted 
or  rejected  by  the  purchaser. 

4.  (a)  The  chemical  composition  of  the  hydrated  lime 
shall  be  determined  by  standard  methods  of  chemical  anal}rsis. 

1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  «hould  be  directed,  prefer* 
ably  before  January  I.  1920.  to  Mr.  N.  G.  Hough.  Secretary  of  Committee  C-7  on  Lime.  918  G 
St.,  N.  W..  Washington.  D.  C. 

These  specifications,  when  adopted  as  standard.  wiU  supercede  the  present  Standard  Spec- 
ifications for  Hydrated  Lime  (Serial  Designation:  C  6-15).  1918  Book  of  A.S.T.M.  Standards. 
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(J)  Impurities. — ^The  sum  of  the  silica  (SiOj),  ferric  oxide 
(Fe20s).and  alumina  (AI2O3)  expressed  on  the  sample  as  received 
shall  not  exceed  5  per  cent. 

(c)  Carbon  Dioxide. — Carbon  dioxide  in  the  sample  as 
received  shall  not  exceed  3  per  cent. 

(d)  Calcium  and  Magnesium  Oxides. — Calcium  and  mag- 
nesium oxides  shall  constitute  not  less  than  90  per  cent  of  the 
non-volatile  portion. 

II.    PHYSICAL  PROPERTIES  AND  TESTS. 

5.  (a)  A  100-g.  sample  shall  leave  not  more  than  0.5  per 
cent  of  its  weight  on  a  standard  30-mesh  sieve,  and  not  more 
than  15  per  cent  of  its  weight  on  a  standard  200-mesh  sieve. 

(b)  The  fineness  test  shall  be  made  as  specified  in  Section  |2. 
ConiUttcyof  6.  (fl)  A  pat  of  mortar,  covered  with  a  skim  coat  of  neat 
paste,  shall  be  subjected  to  the  action  of  steam.  If  the  steam 
has  no  visible  effect  on  the  pat,  the  sample  shall  be  reported  as 
being  ''sound."  If  the  pat  disintegrates,  the  sample  shall  be 
reported  "unsound"  and  the  shipment  rejected.  If  the  sample 
cracks,  pops,  or  shows  other  minor  defects,  it  shall  not  be  reported 
as  either  sound  or  unsound,  but  its  behavior  shall  be  noted. 

(b)  The  constancy  of  volume  test  shall  be  made  as  specified 
in  Section  13. 


Fi]i«ii*M. 


Voloiii*. 


III.    PACKING  AND  MAREING. 
PacUng.  7.  (a)  Kind   of  Package. — ^The   hydrated    lime    shall    be 

packed  in  either  cloth  or  paper  bags. 

(6)  Size  of  Package. — ^The  doth  package  shall  contain  100  lb. 
net  weight  of  hydrated  Ume.    The  paper  package  shall  contain 
50  lb.  net  weight  of  hydrated  lime. 
MarUng.  8.  Each  package  shall  be  clearly  marked  to  show  the  net 

weight  of  hydrated  lime  contained  in  the  package,  the  name  of 
the  manufacturer,  and  the  name  of  the  brand,  if  any. 

IV.    INSPECTION  AND  REJECTION, 
ittipadioii.  9.  (a)  All  hydrated  lime  shall  be  subject  to  inspection. 

(b)  Hydrated  lime  may  be  inspected  either  at  the  place  of 
manufacture  or  the  point  of  delivery,  as  arranged  at  the  time  of 
purchase. 
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(c)  The  manufacturer  shall  furnish  the  inspector  all  reason- 
able facilities  for  inspection  and  sampling,  which  shall  be  so 
conducted  as  not  to  interfere  with  the  operation  of  the  works. 

(d)  The  purchaser  may  make  the  tests  to  govern  the  accept- 
ance or  rejection  of  the  hydrated  lime  in  his  own  laboratory  or 
elsewhere.     Such  tests,  however,  shall  be  made  at  the  expense  , 
of  the  purchaser. 

10.  Unless  otherwise  specified,  any  rejection  based  on  failure  R*j«€tioii. 
to  pass  tests  prescribed  in  these  specifications  shall  be  reported 
within  five  working  days  from  the  taking  of  samples. 

11.  Samples  which  represent  rejected  hydrated  lime  shall  Rehearing, 
be  preserved  in  air-tight  containers  for  five  days  from  the  date 

of  the  test  report.  In  case  of  dissatisfaction  with  the  results  of 
the  tests,  the  manufacturer  may 'make  claim  for  a  rehearing 
within  that  time. 

V.    METHODS  OP  TEST. 

12.  Fineness   of  hydrated   lime   shall   be   determined   as  Method  for 
foUows:  ^V:^« 

Place  100  g.  of  the  sample  as  received  on  a  standard  30-mesh 
sieve  having  openings  averaging  0.0198  in.  This  sieve  shall 
be. nested  above  a  standard  200-mesh  sieve  having  openings 
averaging  0.0029  in.  Wash  the  material  by  means  of  a  stream 
of  water  from  a  faucet.  A  small  piece  of  rubber  tubing  attached 
to  a  water  faucet  will  be  found  convenient.  The  velocity  of  the 
stream  of  water  can  be  increased  by  pinching  the  tubing,  but  it 
should  not  be  sufficient  to  cause  any  danger  of  splashing  the 
sample  over  the  sides  of  the  sieve.  Continue  the  washing  until 
the  water  coming  through  the  sieve  is  clear.  Then  dry  the 
residue  upon  the  30-mesh  sieve  to  constant  weight  in  a  drying 
oven  whose  temperature  is  maintained  between  100  and  120°  C. 
in  an  atmosphere  free  from  carbon  dioxide.  Calculate  the  weight 
of  this  residue  as  percentage  of  the  original  sample.  Then 
wash  the  material  which  has  passed  the  30-mesh  sieve  and 
remained  on  the  200-mesh  sieve  through  the  latter  as  described 
above.  Treat  the  residue  on  this  sieve  in  the  same  manner  as 
described  above  for  the  30-mesh  sieve  and  add  the  percentage 
retained  to  the  percentage  residue  on  the  30-mesh  sieve.  The 
sum  of  these  two  shall  be  reported  as  the  residue  on  the  200-mesh 
sieve. 
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M«th«d  it  13.  Constancy  of  volume  shall  be  determined  as  follows: 

Conita»%  To  20  g.  of  the  sample,  add  100  g.  of  clean,  washed,  graded 

Voiiimt.  sand  which  shall  all  pass  the  No.  20  sieve  and  which  shall  all  be 
retained  on  the  No.  100  sieve.  Mix  thoroughly  and  add  enough 
water  to  make  a  good  plastic  mortar  of  a  rather  dry  consistency. 
Spread  out  on  a  clean  glass  plate,  to  form  a  layer  about  i  in. 
thick  by  about  4  in.  square.  The  pat  shall  be  of  even  thidmess 
throughout,  and  not  tapering  at  the  edges.  If  the  mortar  is  too 
dry  to  work  well,  add  more  water.  Place  this  pat  in  a  closet  to 
set  for  24  hours.  The  temperature  in  the  closet  should  be 
between  65  and  75^  F.,  and  there  should  be  free  circulation  of 
air  in  the  closet,  without  allowing  any  direct  draft  to  hit  the  pat. 
At  the  end  of  24  hours  remove  tJie  pat  from  the  closet  and  soak 
it  in  water,  until  a  film  of  water  stands  imabsorbed  on  the  surface 
of  the  pat.  Examine  the  pat  carefully  for  cracks.  If  any  are 
found,  too  much  water  was  used  in  making  the  pat,  and  it  should 
be  discarded  and  a  new  one  made. 

Mix  20  g.  of  the  sample  with  enough  water  to  form  a  thick 
cream.  Spread  this  out  in  a  thin  layer  on  the  surface  of  the  pat 
Let  it  stand  for  15  minutes  to  permit  possible  air  bubbles  to  form. 
Trowel  to  a  smooth  even  surface,  making  this  skim  coat  as  thin 
as  possible  without  allowing  the  sand  to  show  through.  Put 
the  pat  back  in  the  closet  for  another  24  hours,  so  that  the  skim 
coat  can  set.  Examine  carefully,  to  insure  the  absence  of  any 
cracks  or  pops.  Provide  a  vessel  partially  filled  with  cold  water, 
and  having  a  perforated  cover.  Suspend  the  pat  in  this  vessel 
in  such  a  way  that  the  water  can  boil  without  touching  it. 
Gradually  bring  the  water  to  a  boil,  and  keep  it  boiling  gently 
for  5  hours,  the  pat  being  surrounded  by  steam  during  this 
time.  Turn  out  the  fiire,  and  permit  the  water  to  cool  for  at 
least  12  hours  before  the  cover  is  removed  from  the  vessel.  The 
pat  is  then  removed  and  examined  for  cracking,  popping  or 
disintegration. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials, 


TENTATIVE  SPECIFICATIONS 

FOR 

GYPSUM.i 

Serial  Designation:  C  22  - 19  T. 

These  specifications  are  issued  tinder  the  fixed  designation  ,C  22;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1919. 

1.  (a)  Pure  gypsum  is  caldum  sulfate  combined  in  crystallin  D^finitiott. 
form  with  two  molecules  of  water.      Its  chemical  formula  is 
CaS04-2H20. 

(J)  No  material  may  be  considered  gypsum  within  the 
meaning  of  these  specifications  which  contains  more  than  35.5 
per  cent  by  weight  of  impurities. 

2.  Gypsum  may  be  sold  in  any  of  the  following  forms  and  Formi  and  sizei. 
sizes: 

(a)  Run-of'Mine. — ^The  form  in  which  it  comes  from  the 
mine  or  quarry. 

(6)  Broken. — Run-of-mine  gypsum  further  reduced  to  sizes 
suitable  for  specific  uses.  Broken  gypsum  may  be  sold  in  any 
of  the  following  sizes  :^ 

No.  1. — Screen-run  gypsmn,  all  of  which  passes  a  3-in. 
ring. 

I  Cxitidams  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  preferably 
before  January  1,  1920,  to  Mr.  V.  O.  Maraai,  Secretary  of  Committee  C-11  on  Gypsum. 
Ill  W.  Monroe  St.,  Chicago.  HI. 

*  The  following  definition  was  adopted  by  the  Gypsum  Industries  Association  on  June 
18,  1919: 

Broken  or  Crushed, — Run-of-mine  gypsum  further  reduced  to  sises 

suitable  for  specific  uses.    Broken  or  crushed  gypsum  may  be  sold  as  follows: 

Broken  or  crushed  gypsum  shall  all  pass  through  a  3-in.  ring,  not  to 

exceed  25  i>er  cent  shall  pass  through  a  100-mesh  screen,  and  not  less  than 

10  per  cent  shall  be  retained  on  a  ^^  in.  or  equal  mesh  screen. 

(575) 
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576  Tentative  Specifications  for  Gypsum. 

No.  2. — Screen-run  gypsum,  all  of  which  passes  a 
ij-m.  ring. 

No.  3. — Screen-run  gypsum,  all  of  which  passes  a  f-in. 
ring. 

(c)  Ground. — ^Broken  gypsum  further  reduced  to  sizes  suit- 
able for  specific  uses.  Ground  gypsum  may  be  sold  in  any  of 
the  following  sizes: 

No.  4. — ^Material  of  this  size  shall  all  pass  an  8-mesh 
sieve,  and  not  less  than  40  nor  more  than  60  per  cent  of  it 
shall  pass  a  100-mesh  sieve. 

No.  5. — ^Material  of  this  size  shall  all  pass  an  8-mesh 
sieve,  and  not  less  than  60  nor  more  than  80  per  cent  of  it 
shall  pass  a  100-mesh  sieve. 

No.  6. — Material  of  this  size  shall  all  pass  an  8-mesh 
sieve,  and  not  less  than  80  per  cent  of  it  shall  pass  a  100- 
mesh  sieve. 

I.  SAMPLING. 

SampUnc  from         3.  When  gypsimi  is  shipped  in  bulk,  samples  of  about  5  lb, 
^^^'  each  shall  be  taken  at  regular  intervals  during  the  complete 

loading  or  unloading  of  the  car,  in  such  a  way  as  to  accumulate 
at  least  200  lb.  of  material.    This  shall  be  broken  so  that  it  will 
all  pass  a  1-in.  ring,  thoroughly  mixed,  and  reduced  by  quartering 
to  provide  not  less  than  a  1-lb.  sample  for  the  laboratory. 
Sampling  from         4.  When  gypsum  is  shipped  in  packages,  at  least  3  per  cent 
Packagoi.        ^f  ^^  packages  shall  be  sampled.    Samples  shall  be  taken  from 
both  the  surface  and  the  center  of  the  packages.    These  samples 
shall  then  be  broken,  mixed,  and  quartered  as  directed  above. 
Laboratory  5.  AU  laboratory  samples  shall  be  placed  immediately  in  an 

Sampiea.         air-tight  container  and  shipped  to  the  laboratory  for  test. 

II.    CHEMICAL  PROPERTIES. 

Chemical  6.  (fl)  Since  it  is  customary  to  buy  gypsum  on  the  basis  of 

Propartiea.       j^  gOt  content,  its  chemical  properties  are  a  matter  of  contract 
rather  than  specification. 

(6)  Each  package  or  each  shipment  of  gypsum  shall  be 
accompanied  by  a  card  stating  its  minimum  content  of  CaO  and 
SOt.  (See  Section  10.)  Failure  to  meet  this  guarantee  wiB 
constitute  a  basis  for  rejection  under  these  specifications. 
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III.  PHYSICAL  PROPERTIES. 
7.  Gypsum  may  be  purchased  either  as  nm-of-mine,  or  in 
one  of  the  six  sizes  enumerated  in  Section  2.  Each  package  or 
each  shipment  of  gypstmi  shall  be  accompanied  by  a  card  stating 
the  size  of  the  material.  (See  Section  10.)  Failure  to  meet  this 
guarantee  will  constitute  a  basis  for  rejection  under  these  speci- 
fications. 

8.  Specification  to  be  supplied  by  the  Committee  when  the  information  Color. 
is  available. 

IV.    TESTING.    . 

9.  The  chemical  and  physical  properties  of  gypsum  shall  be  Tettt. 
determined  in  accordance  with  the  Tentative  Methods  for  Tests 

of  Gypsum  and  Gypsimi  Products  (Serial  Designation:  C  26-19  T) 
of  the  American  Society  for  Testing  Materials.* 

V.    PACKING  AND  MARKING. 

10.  Gypsum  may  be  shipped  either  in  packages  or  in  bulk.  pacUnc  and 

(a)  When  shipped  in  packages  for  resale,  the  following  MarUng. 
information  shall  be  legibly  marked  on  each  package  or  on  a 

tag  of  suitable  size  attached  thereto: 
Name  of  manufacturer; 
Form  and  size  of  material; 
Chemical  analysis  of  the  material,  giving  the  minimum 

percentages  of  CaO  and  SOi; 
Net  weight  of  package, 

(b)  When  shipped  in  bulk,  a  card  containing  the  above 
information  shall  be  securely  fastened  to  the  car. 

VI.    INSPECTION  AND  REJECTION. 

11.  Inspection  may  be  made  either  at  the  point  of  shipment  ingpectioii. 
or  at  the  point  of  delivery.    The  inspector  representing  the  pur- 
chaser shall  have  free  access  to  the  cars  being  loaded  for  ship- 
ment to  the  purchaser.    He  shall  be  afforded  all  reasonable 
facilities  for  inspection  and  sampling,  which  shall  be  so  conducted 

as  not  to  interfere  unnecessarily  with  the  loading  of  the  cars. 

12.  Any  rejection  based  upon  failure  to  conform  to  the  Rejectioii. 
requirements  of  these  specifications  shall  be  reported  within  five 
working  days  from  the  receipt  of  the  shipment  by  the  consignee. 

13.  Claim  for  rehearing  shall  be  valid  only  if  filed  within  Rehearing, 
five  working  days  from  receipt  of  notice  of  rejection. 


^Soep.  613. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 

TENTATIVE  SPECIFICATIONS 

FOR 

CALCINED  GYPSUM.i 

Serial  Designation:  C  23  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  C  23;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1919. 

D«iiiiitioa.  1-  Caldned  gypsum  is  the  product  resulting  from  the  par- 
tial (incomplete),  or  complete  dehydration  of  gypsum  by  means 
of  heat. 

CbMMt.  2.  Calcined  gypsum  is  divided  into  three  classes  on  the 

basis  of  its  purity,  as  follows: 

Class  A. — Containing  not  less  than  88.4  per  cent  of 
CaSOi'^HiO  if  partially  dehydrated,  or  not  less  than  87.6  per 
cent  of  CaS04  if  totally  dehydrated.  (These  figures  correspond 
to  90-per-cent  purity  in  the  raw  gypsum  rock.) 

Class  AA, — Containing  not  less  than  71.7  per  cent  of 
CaS04*}HsO  if  partially  dehydrated,  or  not  less  than  70.4  per 
cent  of  CaS04  if  totally  dehydrated,  nor  more  than  the  similar 
quantities  specified  for  Class  A.  (These  figures  correspond  to 
75-per-cent  purity  in  the  raw  gypsum  rock.) 

Class  AAA. — Containing  not  less  than  60.5  per  cent  of 
CaS04*iHsO  if  partially  dehydrated,  or  not  less  than  59  per 
cent  of  CaS04  if  totally  dehydrated,  nor  more  than  the  similar 

1  Criticisms  of  thflss  Teatatlvs  Specifications  are  solicited  and  should  be  directed,  preferably 
before  Jaauary  1. 1920,  to  Mr.. V.  O.  Marani.  Secretary  of  Committee  C-11  on  Gypsum,  111 
W.  Monroe  St.,  Chicaoo,  DL 
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quantities  specified  for  Class  AA.  (These  figures  correspond  to 
64.S-per-cent  purity  in  the  raw  gypsum  rock.) 

I.    SAMPLING. 

3.  At  least  3  per  cent  of  the  packages  shall  be  sampled.  SampUnff. 
Samples  shall  be  tsJLen  from  both  the  surface  and  the  center  of 

the  packages.  The  material  so  obtained  shall  be  thorou^y 
mixed  and  reduced  by  quartering  to  provide  not  less  than  a 
15-lb.  sample  for  the  laboratory.  This  sample  shall  be  placed 
immediately  in  an  air-tight  container  and  shipped  to  the  labora- 
tory for  test. 

11.    CHEMICAL  PROPERTIES. 

4.  The  chemical  composition  of  the  sample  shall  conform  Ch^aicai 
to  the  limits  prescribed  for  its  class.    (See  Section  2.)    Failure  *^»«***«' 
to  conform  to  these  reqturements  will  constitute  a  basis  for 
rejection  under  these  specifications. 

in.    PHYSICAL  PROPERTIES. 

5.  Partially  calcined  gypsiun  (all  classes)  shall  set  in  not  Time  of  Set 
less  than  10  nor  more  than  50  minutes. 

6.  Caldned  gypsum  (all  classes)  may  be  sold  in  one  of  the  Fiaeneu. 
following  sizes: 

No.  4. — Material  of  this  size  shall  all  pass  an  8-mesh 
sieve,  and  not  less  than  40  nor  more  than  60  per  cent  of  it 
shall  pass  a  100-mesh  sieve. 

No.  5. — Material  of  this  size  shall  all  pass  a  14-mesh 
sieve,  and  not  less  than  60  nor  more  than  80  per  cent  of 
it  shall  pass  a  lOO-mesh  sieve. 

No.  6. — Material  of  this  size  shall  all  pass  a  28'-me8h 
sieve,  and  not  less  than  80  per  cent  of  it  shall  pass  a  100- 
mesh  sieve. 

7.  When  100  lb.  of  partially  calcined  gypsum  are  mixed  yim. 
with  water  to  form  a  paste  of  normal  consistency,  the  volume 

of  the  paste  produced  shall  be  not  less  than  ...  (To  be  supplied.) 

8.  Partially  calcined  gypsum  (all  classes)  when  mixed  with  Ttaille  streacth. 
water  to  form  a  paste  of  normal  consistency,  which  is  then 

molded  into  briquettes  and  allowed  to  set  until  dry,  shall  have  a 
tensile  strength  of  not  less  than  100  lb.  per  sq.  in. 
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9.  Partially  calcined  gypsum  (all  classes)  when  mixed  with 
water  to  form  a  paste  of  normal  consistency,  which  is  then 
molded  into  cylinders  4  in.  high  by  2  in.  in  diameter  and  allowed 
to  set  until  dry,  shall  have  a  compressive  strength  of  not  less  than 
1000  lb.  per  sq.  in. 

10.  Specification,  to  be  supplied  by  the  Committee  when  the  infonnation 
is  available. 

11.  Specification  to  be  supplied  by  the  Committee  when  the  information 
is  available. 

IV.    TESTING. 

12.  The  chemical  and  physical  properties  of  calcined 
gypsum  shall  be  determined  in  accordance  with  the  Tentative 
Methods  for  Tests  of  Gypsum  and  Gypsmn  Products  (Serial 
Designation:  C  26-19  T)  of  the  American  Society  for  Testing 
Materials.* 

v.    PACKING  AND  MARKING. 

13.  Calcined  gypsimi  shall  be  shipped  in  packages.  When 
shipped  for  resale,  the  following  information  shall  be  legibly 
marked  on  each  package  or  on  a  tag  of  suitable  size  attached 
thereto: 

Name  of  manufactiurer; 

Brand; 

Class  of  material; 

Net  weight  of  package. 


VI.    INSPECTION  AND  REJECTION. 

Inspection.  14.  Inspection  may  be  made  either  at  the  point  of  'shipment 

or  at  the  point  of  delivery.  The  inspector  representing  the 
purchaser  shall  have  free  access  to  the  cars  bdng  loaded  for 
shipment  to  the  purchaser.  He  shall  be  afforded  all  reasonable 
f adlities  for  inspection  and  sampling,  which  shall  be  so  conducted 
as  not  to  interfere  imnecessarily  with  the  loading  of  the  cars. 

Rejection.  15.  Any  rejection  based  upon  failure  to  conform  to  the 

requirements  of  these  specifications  shall  be  reported  within  ten 
working  days  from  the  receipt  of  the  shipment  by  the  consignee. 

Rohoaring.  16.  Claim  for  rehearing  shall  be  valid  only  if  filed  within  five 

working  days  from  receipt  of  notice  of  rejection, 

1  See  p.  613. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A, 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  TEST 
FOR 

REFRACTORY  MATERIALS  UNDER  LOAD  AT    HIGH 
TEMPERATURES.^ 

Serial  Designation:  C  16  -  18  T. 

This  test  is  issued  under  the  fixed  designation  C  16;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1917;  Revised,  1918. 

1.  The  object  of  this  test  is  to  determine  the  resistance  of  Objecu 
the  spedmen  to  deformation  at  a  specified  temperature  for  a 
specified  time,  when  subjected  to  a  compressive  load  of  25 

lb.  per  sq.  in.  (1.765  kg.  per  sq.  cm.). 

2.  The  apparatus  consists  essentially  of  a  furnace  and  Appuatus. 
loading  device      It  shall  be  constructed  in  accordance  with 

Figs.  1  and  2. 

(a)  The  furnace  shall  be  cylindrical  in  form,  18  in.  (457  mm.) 
in  internal  diameter,  as  shown  in  Fig.  1  (Plate  VII). 

(&)  The  heating  shall  be  done  with  gaseous  or  oil  fuel  and 
compressed  air,  using  not  less  than  two  burners  located  tan- 
gentially  and  so  arranged  that  no  flame  can  impinge  upon  the 
test  q)ecimen.  The  burners  shall  be  such  as  will  insure  a  uni-. 
form  temperature  in  all  parts  of  the  furnace  and  be  under 
complete  control. 

{c)  The   method   of  loading   shown   in   Fig.   1    shall  be 

>  Critidamt  of  thU  Teotatlve  Tert  an  ■oUdted  and  should  be  directed,  pxeCerably  before 
January  1, 1920.  to  Mr.  A.  V.  Blefninger,  Chairman  of  Committee  C-S  on  ReCractodee.  Burean 
of  Standarde*  Pitfeebtizsfa»  Fia. 
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usedy  and  the  details  shall  be  such  as  will  insure  accuracy  in 
the  applied  load  and  freedom  from  eccentric  loading,  both  in 
the  original  application  and  during  the  testing.  It  is  advan- 
tageous to  make  the  cross-beams  as  light  as  possible,  so  that 


Tabls  I.— Tempbratukb  to 

BE  ATTAINED  AT  TdCE  SPECIFIED, 
or  Dmbus  CiimoBAn. 
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the  greater  portion  of  the  load  may  be  concentrated  in  the 
weights. 

(d)  The  temperature  may  be  measured  either  with  a  cali- 
brated platinum-rhodium  thermo-couple,  encased  in  a  double 
protecting  tube  with  the  junction  not  more  than  1  in.  (25  mm.) 
from  the  side  or  edge  of  the  specimen  and  approximately  opposite 
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nder  Load  at  High  Temperatures. 

(By  courtesy  of  MtiaUttrgical  and  Chemiccl  Engineering.) 
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the  center;  or  with  some  form  of  optical  pyrometer  that  has 
been  calibrated  against  a  thermo-couple  in  the  furnace.  If  the 
thermo-couple  is  used,  the  cold-end  temperature  should  be  kept 
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Pig.  2. — Special  Shapes  Required  for  Furnace. 

(By  courtety  of  MetaUmrgiccl  and  Chemical  Entinsering,) 

constant  in  melted  ice.    A  recording  form  of  indicator  is  recom- 
mended where  possible. 

3.  The  test  specimen  shall  consist,  whenever  possible,  of  a  T««i  Sf^daita. 
standard  9-in.  brick  placed  vertically  on  end.     In  the  case  of 
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blocks  or  shapes,  sections  approximately  9  by  4i  by  2i  in.  (228 
by  114  by  64  mm.)  shall  be  cut,  utilizing  as  far  as  possible 
existing  plane  surfaces.  The  ends  of  the  specimen  shall  be 
either  ground  so  that  they  are  parallel  and  perpendicular  to 
the  vertical  axis,  or  if  this  is  impossible,  shall  be  bedded  in  a 
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Pig.  3. — ^Time-Temperature  Curve  for  Load  Test. 


neutral  cement,  so  that  the  specimen  is  perpendicular  to  the 
base  of  the  furnace. 

The  test  specimen  shall  be  measured  before  testing,  making 
not  less  than  five  observations  in  each  direction  to  within 
*0.02  in.  (0.5  nmi.).  The  average  dimensions  shall  be  reported, 
and  the  cross-section  calculated. 
Startinf  fhe  4.  The  test  spedmen  shall  occupy  approximately  the  center 
of  the  furnace  and  should  rest  on  a  block  of  some  h^hly  refrac- 
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tory  material,  having  a  minimmn  expansion  or  contraction.  A 
silicon-carbide  brick  has  been  found  satisfactory.  At  the  top 
of  the  test  specimen  a  block  of  similar  highly  refractory  material 
should  be  placed,  extending  through  the  furnace  top  to  receive 
the  load. 

5.  The  rate  of  heating  shall  be  in  accordance  with  the  Heating, 
requirements  of  Table  I  and  the  time-temperature  ciurves  of 

Fig.  3,  which  give  the  rate  and  time  of  heating  suggested  for 
different  grades  of  material. 

6.  (a)  The  load  is  calculated  from  the  average  cross-section  Loading, 
as  determined  on  the  untested  specimen  and  the  requirement 

of  the  test.  It  is  recommended  that  for  general  purposes, 
25  lb.  per  sq.  in.  (1.765  kg.  per  sq.  cm.)  be  used. 

(b)  The  additional  masses  required  to  give  the  desired 
loading  should  be  equally  distributed  on  each  side  of  the  beam. 

7.  (a)  At  the  expiration  of  the  time  of  heating,  the  supply  Completing  the 
of  heat  shall  be  stopped  and  the  furnace  allowed  to  cool,  during  ''•■*• 

not  less  than  5  hours  before  removing  the  load  and  examining 
the  test  specimen. 

(ft)  After  the  test  specimen  has  cooled  to  the  room  tem- 
perature, it  shall  be  remeasured  as  before  described,  and  the 
change  in  length  recorded  and  reported  as  percentage  of  the 
original  length. 

(c)  It  is  recommended  that  a  photograph  be  made  of  the 
specimen  before  and  after  testing,  as  yielding  valuable  informa- 
tion at  a  minimmn  time  and  expense. 
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AMERICAN  SOCIETY  FOR  TESTING  'MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  TEST 

FOR 

SLAGGING  ACTION  OF  REFRACTORY  MATERIALS.^ 

Serial  Designation:  C  17  - 19  T. 

This  test  is  issued  under  the  fixed  designation  C  17;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1917;  Revised,  1919. 

Preparation  of  1.  Select  three  or  more  of  the  bricks  to  be  tested.   Draw 

Samples.  ^p^j^  ^^  smooth  or  imbranded  side  a  line  bisecting  each  brick 

across  the  narrow  dimension.  Draw  diagonals  across  each  half. 
The  points  of  intersection  of  the  diagonals  locate  the  centers 
of  rings.  Where  samples  do  not  conform  to  the  standard  9-in. 
brick,  one  or  more  points  may  be  located  on  any  flat  smooth 
surface,  provided  the  centers  of  rings  do  not  approach  closer 
than  2  in.  to  any  edge  of  that  surface,  and  if  more  than  one 
point  is  chosen,  tiie  centers  lie  not  closer  than  4}  in.  from  each 
other. 

The  rings  shall  be  2)  in.  in  inside  diameter,  and  i  in.  deep, 
and  with  walls  }  in.  thick.  The  rings  shall  be  made  of  weU- 
bmned  clay*  and  shall  be  cemented  on  the  brick  with  a  refractory 

1  Critidsms  of  this  Tentative  Test  are  solicited  and  should  be  directed,  preferably  before 
January  1, 1920,  to  Mr.  A.  V.  Bleininger,  Chairman  of  Committee  C-8  on  Refractories,  Bureau 
of  standards.  Pittsburgh,  Pa. 

*  The  rings  used  are  made  from  clay,  molded  under  pressure,  dried  and  burned.  The  mix 
from  which  the  rings  are  made  is  as  follows: 

55  per  cent,  by  weight,  of  highly  refractory  flint  day,  calcined  and  ground  to  pass  a  20-mesh 
sieve  and  remain  on  a  60-mesh  sieve; 

(586) 
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cement.'    The  brick  surface  enclosed  within  the  ring  shall  be 
free  from  all  foreign  material. 

2.  For  general  use  a  synthetic  slag*  shall  be  used  as  a  solvent.  Preparttton  of 
This  slag  shall  be  ground  imtil  it  will  pass  a  40-mesh  sieve.  ut ediliiLsoiTent. 

45  per  cent,  by  weight,  of  first-quality  plastic  fire  clay  ground  to  paas  a  20-meeh  sieve. 

Approximately  9  per  cent  by  weight  of  water  is  added  to  the  above  mix  and  the  whole  is 
then  thoroughly  mixed  and  finally  rubbed  through  a  10-mesh  sieve.  The  best  results  are 
obtained  if  at  this  xwint  the  mix  is  allowed  to  stand  for  a  few  days,  precaution  being  taken  to 
prevent  evaporation  of  the  water. 

The  rings  are  molded  in  a  four-piece  steel  mold.  Fig.  I.  The  two  pieces  A  and  C  engage 
dowel  pins  in  the  base  plate.  In  molding  the  rings,  the  various  parts  are  first  assembled.  The 
sleeve  B  is  then  removed  and  a  weighed  amount  of  the  prepared  ring  mix  is  placed  in  the  space 
between  the  x>arts  ii  and  C,  care  being  taken  to  spread  the  mix  as  uniformly  as  possible.  Bxperl- 
ment  will  be  necessary  to  determine  the  weight  of  day  mix  necessary  to  give  the  proper  sixed 
'  ring.  The  sleeve  B  is  then  replaced  and  subjected  to  a  downward  pressure  of  approximately 
700  lb.  per  sq.  in.  The  mold  is  then  removed  from  the  press  and  inverted  upon  a  solid  support. 
The  base  plate  is  next  taken  off  and  the  ring  then  ejected  by  pressure  upon  the  parts  A  and  C. 
The  ring  after  removal  is  dried  and  burned  to  U^O*"  C.  (2462*  P.). 

*  The  mix  used  in  cementing  the  rings  on  the  brick  is  as  follows: 

46.5  per  cent,  by  weight,  of  first-quality  fire  clay  ground  to  pass  a  100-mesh  sieve; 

46.5  per  cent,  by  weight,  of  first-quality  silica  brick  ground  to  pass  a  100-mesh  sieve; 

7  per  cent,  by  weight,  of  sodium  silicate  (Baum6  50**). 
Sufikient  water  is  added  to  the  above  mix  to  give  a  sirupy  consistency. 
The  position  the  ring  is  to  occupy  on  the  brick  is  first  marked  by  running  a  pencil  around 
both  the  inner  and  outer  circumferences  of  the  ring  when  laid  in  position,  thus  outlining  the 
surface  of  the  brick  touched  by  the  ring.  On  this  marked  surface  a  coating  of  the  above  cement 
about  1^  in.  thick  is  applied  with  a  brush  and  the  ring  firmly  pressed  into  place  with  a  circular 
or  twisting  motion,  while  the  cement  is  still  soft.  If  the  snriace  of  the  brick  is  roug^  it  may  be 
necessary  to  coat  the  lower  surface  of  the  ring  also  before  placing  it  ujKm  the  brick. 

*  For  general  use  with  this  test,  a  synthetic  slag  has  been  developed  of  the  following  com- 
position: 

Silka(SiOs). I9.00peroent 

Alumina,  (AlflOi) 12.89 

Ixtjn  Oxide  (FeiOi) 15.73 

Llme(CaO) 33.50 

Magnesia  (MgO) 6.93 

Manganese  (MnO); 3.52 

SodiumOxide 8.50 

Melting  Point  of  above  slag. . . .  1270*  C. 
The  materials  as  weighed  out  to  give  a  pound  of  melted  slag  are  as  follows: 

Silica 72  grams. 

Alumina 58     " 

PetricOxide 80     " 

CaUcun  Carbonate 304     ** 

Magnesium  Oxide 39      " 

Manganese  Dioxide 24     *' 

Sodium  Carbonate 66     " 

Any  multiple  of  the  above  quantity  may  be  used. 

Ground  silica  brick  is  used  as  a  source  of  silica.  All  other  materials  are  c.  p.  chemicals. 
All  materials  should  be  sufficiently  fine  to  pass  a  40-mesh  sieve  and  after  being  weighed  out 
most  be  carefully  and  thoroughly  mixed.  Melting  is  performed  in  a  plumbago  crucible  at  a 
temperature  of  approximately  1350*  C.  (2462*  P.).  The  mix  should  be  placed  in  the  crucible 
before  heating. 

The  slag  when  melted  is  poured  into  a  suitable  recepude  and  cooled.  After  cooling,  the 
slag  it  ground  and  Is  then  ready  for  use. 
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3.  The  bricks  shall  be  placed  level  on  the  hearth  of  a  cold  The  Heat 
furnace  and  heated  to  1350°  C.  (2462''  F),  attaining  this  tern-  Treatnient. 
perature  in  a  time  not  less  than  5  hours.    Thirty-five  grams  of 
powdered  slag  shall  then  be  introduced  by  a  metal  spoon  or 
equivalent  device,  avoiding  scattering  it  upon  the  sides  of  the 

ring.  The  temperature  shall  then  be  held  as  nearly  as  possible 
at  1350"^  C.  (2462''  F.),  for  2  hours;  the  fluctuations  should  not 
exceed  10°  C.  (18°  F.)  above  or  below  this  point.  The  furnace 
shall  then  be  allowed  to  cool  without  removing  the  bricks.  An 
oxidizing  condition  shall  be  maintained  in  the  furnace  through- 
out the  test. 

4.  When  cold,  the  brick  shall  be  sawed  so  that  one  of  the  Measiiring  the 
sawed  surfaces  accurately  bisects  the  center  of  the  rings,^  but  ^•"•*'**'<>»- 
it  will  be  permissible  to  nick  and  break  the  bricks,  provided 

they  are  broken  so  that  there  is  no  greater  variation  than  ^  in. 
.from  either  side  of  a  straight  line  through  the  center  of  the 
rings.  The  slag  will  be  found  to  have  discolored  the  brick 
into  which  it  has  penetrated  more  or  less  deeply.  For  measur- 
ing the  area  affected,  a  planimeter  is  used.  The  extreme  outer 
margin  of  the  discolored  area  shall  be  traced  with  the  planimeter, 
closing  on  the  trace  of  the  plane  of  the  original  surface  of  the 
brick.  The  area  in  square  inches  thus  obtained  is  the  area  of 
the  brick  penetrated  and  discolored  by  the  slag. 

>  The  wheel  used  for  sawing  the  brick  is  a  silicon-carbide  wheel,  12  In.  In  diameter,  |  in. 
thick,  I)  in.  diameter  of  center  hole,  grit  16.    This  wheel  is  known  as  a  vulcanite  wheel. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  TEST 

FOR 

DETERMINATION  OF  POROSITY  AND   PERMANENT 

VOLUME  CHANGES  IN  REFRACTORY 

MATERIALS.^ 

Serial  Designation :  C  20  -  18  T. 

This  test  is  issued  under  the  fixed  designation  C  20;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1918. 

ObjMt.  1.  The  object  of  this  test  is  to  determine  the  porosity 

and  permanent  volume  changes  in  refractory  materials  when 
heated  to  series  of  specified  temperatures. 
Preparation  of  2.  (a)  The  sample  shall  consist  of  at  least  seven  standard- 

Tost  Specimens,  size  bricks. 

(b)  Test  specimens  measuring  2i  by  2i  by  li  in.  shall 
be  cut  so  as  to  remove  the  original  surfaces  of  the  bricks;  for 
this  a  "cut  off"  grinding  wheel  is  recommended.  There  should 
be  five  test  specimens  for  each  of  the  seven  heat  treatments 
specified  in  Section  4  or  35  test  specimens  for  each  kind  of  brick. 
The  test  specimens  shall  be  brushed  or  washed  free  from  all 

I  Gritidsms  of  this  Tentative  Test  are  solicited  and  shotxld  be  directed,  preferably 
before  January  1.  1920,  to  Mr.  A.  V.  Bleininger,  Chairman  of  Committee  C-S  on  Refractories, 
Bureau  of  Standards.  Pittsburgh,  Pa. 

(590) 
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adhering  dust  and  marked  serially  with  a  refractory  stain,  for 
which  5-per-cent  cobalt-kaolin  mixture  is  suggested. 

3.  After  the  test  specimens  have  been  cut  and  cleaned,  Procedvr*. 
they  shall  be  dried  and  the  volumes  and  porosity  of  each  obtained 

as  described  in  Sections  5  and  6.  They  shall  be  heated  as 
specified  in  Section  4,  and  the  changes  in  volume  and  porosity 
determined. 

4.  (a)  Dry  the  test  pieces  prior  to  placing  in  the  kihi.  Buraiaf. 

(b)  Raise  the  temperature  as  rapidly  as  is  consistent  with 
even  heat  distribution  to  1200''  C.  From  1200**  C.  raise  the 
temperature  at  the  rate  of  30®  per  hour,  drawing  samples  at  each 
SO""  interval  from  1200  to  ISOO''  C. 

(c)  If  it  is  possible  and  the  number  of  brands  being  tested 
warrant,  it  is  best  that  separate  bums  to  each  temperature 
be  made  and  the  kiln  sealed  and  allowed  to  cool  by  radiation. 
In  case  separate  bums  cannot  be  made,  the  five  test  specimens 
from  each  temperature  increment  should  be  covered  with  hot 
sand  immediately  on  being  drawn;  or  placed  in  a  supplementary 
furnace  and  kept  at  about  500**  C.  imtil  all  drawings  are  com- 
pleted, and  then  cooled  with  the  furnace  sealed  to  cool  wholly 
by  radiation. 

5.  (a)  The  test  specimens  shall  be  cleaned  from  adhering  Method  of 

or  loosely  attached  pieces  and  particles,  care  being  taken  not  Obuinim  Dtu, 
to  alter  the  exterior  volume  as  originally  prepared  for  this  test. 

(b)  The  test  specimens  shall  be  heated  if  necessary  to 
110**  C.  to  remove  moisture,  and  their  dry  weight  (D)  obtained 
to  0.10  g. 

(c)  The  test  specimens  shall  be  placed  in  kerosene  of  known 
density  (8)  imder  a  vacuum  of  24  in.  for  4  hours  at  25  **  C. 
and  cooled  to  room  temperature  while  yet  immersed. 

(d)  When  cool,  each  test  specimen  shall  be  weighed  sus- 
pended in  kerosene  at  25  **  C.  to  determine  its  ** suspended 
weight"  (5),  in  grams. 

(e)  The  "saturated  weight"  (W),  in  grams,  of  each  test 
specimen  shall  be  obtained  immediately  after  obtaining  the 
suspended  weight,  by  drying  lightly  with  a  kerosene-moistened 
towel  to  remove  the  excess  kerosene  and  then  weighing  in  air. 

(J)  The  Exterior  Volume  (F)>  ^  cubic  centimeters,  of  each 
test  specimen  is  obtained  by  subtracting  the  suspended  weight 
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(5)  from  the  saturated  weight  (W),  and  dividing  by  the  density 
(S)  of  the  kerosene.    Thus, 

v-^~' 0) 

(g)  The  Actual  Volume  of  Open  Pores  (Fi),  in  cubic  centi- 
meters, is  obtained  by  subtracting  the  dry  weight  (D)  from  the 
satiirated  weight  (W),  and  dividing  by  the  density  (8)  of  the 
kerosene.    Thus: 

V.-^ (2) 

(h)  The  Apparent  Specific  Gravity  (Ti)  of  that  portion  of 
the  test  specimen  which  is  impervious  to  liquid  is  obtained 
by  dividing  the  dry  weight  by  the  difference  between  the  dry 
and  suspended  weights,  and  multiplying  by  the  density  of  the 
kerosene.    Thus, 

T-^* '" 

{I)  The  True  Specific  Gravity  (T)  of  the  wholly  solid  or 
burned  clay  portion  is  obtained  by  crushing  a  portion  of  the 
dried  test  specimen  to  120-mesh  powder  and  determining  the 
displacement  at  25®  C.  under  24  in.  vacuum,  of  a  20-g.  sample  in 
a  50-cc.  straight-wall  pyknometer  using  kerosene,  and  correcting 
for  density  of  the  kerosene. 

(y)  The  Volume  of  Sealed  Pores  (Vt),  in  cubic  centimeters, 
is  obtained  by  subtracting  the  quotient  of  dry  weight  (D)  divided 
by  true  specific  gravity  (T)  from  the  volume  of  the  impervious 
portion  of  the  test  specimen;  or 

y.-^^-f ■■ (4) 

(k)  The  Volume  Shrinkage  is  obtained  by  subtracting  the 

W  —  S 
volumes,  that  is,  the  values  of   — k — *  before  and  after  the 

heat  treatment. 
BmIb  of  6.  To  show  prpgressive  changes  in  the  several  volimies, 

^V  Ditu.^  '^'  ^^^^^  ^^  volumes  back  to  the  original  exterior  volume  of  the  test 

specimen   as    100.     This  is  done  by  multiplying  all  volumes 
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by  the  factor  100/7,  in  which  V  is  the  exterior  volume  of  the 
test  spedmen  prior  to  the  subjection  to  heat  treatment. 

The  volume  data  should  be  determined  for  each  test  speci- 
men and  multiplied  by  the  above  factor  to  reduce  all  volumes 
for  each  test  specimen  to  terms  of  100  original  exterior  volumes 
of  that  test  specimen  before  the  average  of  the  five  for  each 
heat  treatment  is  calculated. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA..  U.  S.  A. 

AFFILIATBD   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  TEST 

FOR 

DETERMINATION  OF  SOFTENING  POINT  OF 
FIRE-CLAY  BRICK.1 

Serial  Designation:  C  24  -  19  T. 

This  test  is  issued  under  the  fixed  designation  C  24;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued.  1919. 

Object  1.  The  object  of  this  test  is  to  determine  the  softening  point 

of  fire-clay  brick,  by  comparison  of  test  cones  with  standard 
Orton  pyrometric  cones  heated  in  a  suitable  furnace. 
Preparation  of  2.  A  1-kg.  (2-lb.)  sample  shall  be  taken  by  chipping  off 

Sample.  approximately  equal  portions  from  the  comers  of  the  brick. 

These  fragments  shall  be  reduced  in  size  by  means  of  rolls  or  a 
jaw  crusher  adjusted  to  pass  a  lump  6  mm.  (i  in.)  in  diameter. 
They  shall  be  mixed  thoroughly,  and  the  amoimt  of  noaterial 
reduced  to  about  250  g.  (5  lb.)  by  quartering.  A  magnet  shall 
be  repeatedly  passed  through  the  crushed  material  xmtil  all 
partides  of  metallic  iron  are  removed.  This  portion  shall  be 
groimd  in  a  porcelain  or  agate  mortar  to  pass  a  60-mesh  Standard 

1  CrIticUma  of  this  TenUtive  Test  are  solicited  and  should  be  directed,  preferably  before 
January  1, 1920,  to  Mr.  A.  V.  Bleininger,  Chainnan  of  Committee  OS  on  Refractories.  Boreatt 
of  Standards,  Pittsburgh,  Pa. 

(594) 
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sieve.^  In  order  to  avoid  excessive  reduction  of  the  fines,  they 
shall  be  removed  frequently  during  the  process  of  reduction  by 
throwing  the  sample  on  the  sieve  and  continuing  the  grinding  of 
the  coarser  particles  until  all  the  sample  will  pass  through  the 
sieve. 

3.  (a)  The  sample  thus  prepared  shall  be  thoroughly  mixed  Preparation  of 
and  after  the  addition  of  suflBdent  dextrine  or  glue  and  water, 
shall  be  formed  into  test  cones  in  a  metal  mold  in  the  shape  of 


Teat  Conea. 


Fig.  1. 

tetrahedrons  measuring  5  mm.  {^  in.)  on  the  sides  at  the  base 
and  25  mm.  (l  in.)  high. 

(ft)  When  dry  the  test  cones  may  be  subjected  to  a  pre- 
liminary bum  at  a  temperature  not  exceeding  1300°  C.  (2372°  F.) 
for  the  purpose  of  sintering  them  into  a  firm  condition  to  permit 
handling. 

4.  The  test  cones  shall  be  moimted  on  plaques  of  refractory  Moimtiiic. 
material  of  such  a  composition  as  will  not  affect  the  fusibility 
of  the  cones.'    They  shall  be  mounted  with  the  base  embedded 
approximately  1  mm.  (0.04  in.)  in  the  plaque  and  the  face  of 

>  Diameter  of  wire  0.185  mm.,  opening  0.25  mm. 

s  A  mixture  of  equal  parts  of  a  highly  refractory  clay,  such  aa  a  good  grade  of  china  clay, 
and  fused  alumina  which  will  pass  a  100-mesh  sieve,  has  been  found  satisfactory. 
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one  side  inclined  at  an  angle  of  75  deg.  with  the  horizontal. 
The  arrangement  with  respect  to  the  Orton  cones  shall  be  sub- 
stantially as  shown  in  Fig.  1,  that  is,  alternating  with  the  Orton 
cones  in  such  a  way  that  Orton  cones  of  successive  numbers  will 
be  placed  opposite  each  other.  The  plaque  may  be  any  con- 
venient size  and  shape  and  may  be  biscuited  before  using,  if 
desired. 

5.  (a)  The  heating  shall  be  done  in  a  suitable  furnace  at  a 
rate  not  greater  than  15°  C.  (27®  F)  per  minute,  nor  less  than 
10°  C.  (18°  F.)  per  minute  after  cone  No.  1  is  reached,  or  as 
nearly  within  these  limits  as  possible. 

(b)  That  type  of  furnace  in  which  a  neutral  or  oxidizing 
atmosphere  may  be  maintained  is  to  be  preferred.  Excessive 
reducing  conditions  should  be  avoided.     Care  should  be  taken 


Fig.  2. 

that  the  flame  does  not  strike  directly  against  the  cone  or  cone 
plaque.  The  furnace  should  be  tested  at  intervals  for  the 
determination  of  the  uniformity  of  the  distribution  of  the  heat. 
Softening  Point  6.  (a)  The  softening  of  the  cone  will  be  indicated  by  the 
top  bending  over  and  assuming  the  position  shown  in  Fig.  2. 
The  bloating,  squatting  or  imequal  fusion  of  small  constituent 
particles  should  always  be  reported.  The  softening  point  shall 
be  reported  in  terms  of  Orton  cones  and  shall  be  that  cone 
which  most  nearly  corresponds  in  time  of  softening  with  the 
test  cone.  If  the  test  cone  softens  later  than  one  Orton  cone 
but  earUer  than  the  next  Orton  cone  and  approximately  midway 
between,  the  softening  point  shall  be  reported  thus:  Cone 
No.  31-32. 

(ft)  If  the  test  cone  starts  bending  at  an  early  cone  but  is 
not  down  until  a  later  cone,  the  fact  should  be  reported. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A, 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  METHODS 

FOR 

CHEMICAL  ANALYSIS   OF  LIMESTONE,   LIME   AND 
HYDRATED  LIME.^ 

Serial  Designation:  C  25  -  19  T.     . 

These  methods  are  issued  under  the  fixed  designation  C  25;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1919. 

SOLUTION. 

The  sample,  taken  and  prepared  according  to  the  require-  Sototion. 
ments  of  the  specifications  for  lime  of  the  American  Society  for 
Testing  Materials,*  shall  be  treated  as  follows: 

Weigh  out  0.5  g.  of  the  substance  and,  if  a  limestone 
or  hydrated  lime,  ignite  in  a  covered  platinum  crucible  over 
a  strong  blast  for  15  minutes,  or  longer  if  the  blast  is  not 
powerful  enough  to  effect  complete  decomposition  within  that 
time.  Transfer  to  an  evaporating  dish,  preferably  of  platinum 
for  the  sake  of  celerity  in  evaporation,  mix  to  a  thin  slurry  with 
distilled  water,  add  5  to  10  cc.  of  concentrated  HCl  and  digest 
with  aid  of  gentle  heat  and  agitation  imtil  solution  is  complete. 

^  Criticums  of  these  Tentative  Methods  are  solicited  and  should  be  directed,  preferably 
before  Jantaary  1,  1920,  to  Mr.  N.  G.  Hough,  Secretary  of  Committee  C-7  on  Lime.  918  G 
St..  N.  W.,  Washington,  D.  C. 

*  Standard  Specifications  for  Quicklime  (Serial  Designation:  C  5)  and  for  Hydrated  Lime 
(Serial  Designation:  C  6),  1918  Book  of  A.S.T.M.  Standards.  See  also  Tentative  Specifica- 
tions for  Masons*  Hydrated  Lime  (Serial  Designation:  C  6-19  T).p.  371. 
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Solution  may  be  aided  by  light  pressure  with  the  flattened  end 
of  a  glass  rod.^  Then  evaporate  the  solution  to  dryness,  so 
far  as  this  may  be  possible  on  the  water  bath. 

determination  of  silica. 
suica.  Treat  the  residue,  without  further  heating,  at  first  with 

5  to  10  cc.  of  concentrated  HCl,  which  is  then  diluted  to  half 
strength  or  less,  or  pour  upon  the  residue  at  once  15  to  20  cc. 
of  HCl  of  half  strength.  Cover  the  dish  and  digest  for  10  minutes 
on  the  water  bath,  after  which  filter  the  solution  and  thoroughly 
wash  the  separated  silica  with  hot  water.  Evaporate  the  filtrate 
again  to  dryness,,  take  up  the  residue  without  further  heating 
with  acid  and  water,  separate  the  small  amount  of  silica  on 
another  filter  paper,  and  wash  thoroughly  with  hot  water. 
Transfer  the  papers  containing  the  separated  residue,  wet,  to  a 
weighed  platinum  crucible,  dry,  ignite  (first  over  a  Bunsen 
burner  imtil  the  carbon  of  the  filter  is  completely  consumed, 
then  over  the  blast  for  15  minutes)  and  weigh.  Check  this 
weight  by  further  blasting  for  10  minutes  or  as  long  as  may  be 
necessary  to  secure  constant  weight.  If  great  accuracy  is  desired, 
treat  the  silica  in  the  crucible  with  about  10  cc  of  HF  and  four 
drops  of  concentrated  H2SO4  and  evaporate  over  a  low  flame 
to  complete  dryness.  Finally,  blast  the  small  residue  for  a 
minute  or  two,  cool  and  weigh.  The  difference  between  this 
weight,  and  the  weight  previously  obtained  gives  the  weight 
of  the  silica.* 

determination  of  iron  oxide  and  alumina. 
Iron  Oxide  and  Make  about  250  CC.  of  the  filtrate  from  the  second  evapora- 
Aiumina.  ^^^  f^j.  giQa  alkaline  with  NH4OH,  after  adding  HCl,  if  neces- 
sary, to  insure  a  total  volume  of  10  to  15  cc.  of  concentrated 
HCl,  and  boil  to  expel  excess  of  NHs,  or  until  the  odor  of  NH« 
is  barely  noticeable.  Wash  the  precipitated  iron  and  aluminum 
hydroxides,  after  settling,  once  by  decantation  and  slightly  on 
the  filter  using  hot  water.    Setting  the  filtrate  aside,  dissolve  the 

1  If  anything  remains  undecomposed.  it  should  be  separated,  fused  with  a  little  NasCOt* 
dissolved  in  dilute  HCl.  and  added  to  the  original  solution.  A  small  amount  of  separated 
non-gelatinous  silica  is  not  to  be  mistaken  for  undecomposed  matter. 

I  For  ordinary  control  work  in  the  plant  laboratory,  this  correction  may.  perhape,  be 
nef^ected;  the  double  evaporation  must  never  be  neglected. 


Digitized  by 


Googl( 


Serial  Designation:    C  25-19  T.  599 

precipitate  from  the  paper  in  hot,  dilute  HCl,  the  solution 
passing  into  the  beaker  in  which  the  precipitate  was  made,  and 
wash  the  paper  thoroughly  with  hot  water.  Precipitate  the  iron 
and  alumina  again  as  above,  collect  the  precipitate  on  the  filter 
used  in  the  first  instance  and  wash  thoroughly  with  hot  water. 
Then  place  the  filter  paper,  with  the  precipitate,  in  a  weighed 
platinum  crucible,  and  bum  oflf  the  paper  over  a  low  flame. 
Ignite  the  precipitate  and  finally  blast  5  minutes  (with  care  to 
prevent  reduction),  cool  and  weigh  as  AljOj+FeaOa.^ 


DETERMINATION  OP  CALCIUM  OXIDE. 

Add  a  few  drops  of  NH4OH  to  the  combined  filtrate  from  Caidum  Oxide, 
the  R2O8  precipitate,  and  bring  the  solution  to  boiling.  To 
the  boiling  solution  add  25  cc.  of  a  saturated  solution  of  am- 
monium oxalate,  and  continue  the  boiling  until  the  precipitated 
CaC204  assumes  a  granular  form;  then  allow  it  to  stand  20 
minutes,  or  until  the  precipitate  has  settled  and  the  supematent 
liquid  is  clear,  filter  and  wash  thoroughly  with  boiling  water. 
Place  the  wet  filter  and  precipitate  in  a  platinum  crudble,  and 
bum  oflE  the  paper  over  the  small  flame  of  a  Bunsen  burner. 
Ignite  the  residue,  dissolve  in  hot  dilute  HCl,  and  make  up  the 
volume  of  the  solution  to  100  cc.  with  water.  Add  NH4OH  in 
sUght  excess  and  boil  the  Uquid.  If  a  small  amount  of  AlsOs 
separates,  filter  it  out,  wash  with  boiling  water,  ignite,  weigh 
and  add  this  weight  to  that  found  in  the  first  determination. 
Then  reprecipitate  the  lime  by  ammonium  oxalate,  allow  to 
stand  until  settled,  filter,  wash  thoroughly  with  boiling  water,* 
and  weigh  as  calcium  oxide  after  ignition  and  blasting  to  constant 
weight  in  a  covered  platinum  crucible,  or  determme  by  solution 
in  dilute  HjSOi  and  titration  with  standard  permanganate.* 

DETERMINATION  OF  MAGNESIUM  OXIDE. 

Addify  the  combined  filtrates  from  the  caldimi  predpitates  Magnesium 
with  HCl  and  concentrate  on  the  steam  bath  to  about  150  cc,  ^"<**- 
add  10  cc.  of  saturated  solution  of  Na  (NH4)  HPO4  and  boil  the 

1  This  precipitate  also  contains  TiO«.  PtOi  and  Mn«0«. 

*  The  volume  of  wash  water  should  not  be  large,  about  125  cc. 

*The  accuracy  of  this  method  admits  of  criticism,  but  its  convenience  and  rapidity 
demand  its  consideration.  For  details  of  method  see  under  "Volumetric  Determination  of 
Caldtim  Oadde.'! 


Digitized  by 


Googl( 


600    Tentative  Methods  for  Chemical  Analysis  of  Lime. 

solution  for  several  minutes.  Then  cool  to  room  temperature, 
and  add  NH4OH  drop  by  drop  with  constant  stirring  imtil  the 
crystallin  ammonium-magnesium  ortho-phosphate  J^egins  to  form 
and  then  in  moderate  excess,  the  stirring  being  continued 
for  several  minutes.  Then  allow  to  stand  in  a  cool  atmosphere 
for  from  12  to  48  hours,^  and  filter.  Dissolve  the  precipitate  in 
hot  dilute  HCl,  make  up  the  solution  with  water  to  about  100 
cc,  add  I  cc.  of  a  saturated  solution  of  Na  (NH4)  HPO4,  and 
NH4OH  drop  by  drop  with  constant  stirring,  until  the  pre- 
cipitate is  again  formed  as  above  described  and  the  ammonia  is 
in  moderate  excess.  Then  allow  it  to  stand  in  a  cool  atmosphere 
for  from  12  to  48  hours,^  filter  on  paper  or  a  Gooch  crucible, 
wash  with  dilute  ammonia  containing  ammonium  nitrate,^ 
ignite,  cool,  and  weigh  as  MgjPaOy. 

determination  op  total  volatile  matter. 

(Loss  ON  Ignition.) 

Volatile  Matter.  Weigh  I  g.  of  the  properly  prepared  sample  into  a  weighed 

platinum  crucible,  cover  with  the  lid  and  heat  for  5  minutes 
over  a  Bunsen  burner,  starting  with  a  low  flame  and  gradually 
raising  to  its  full  height.  Then  heat  over  a  blast  lamp  for  15 
minutes,  or  to  constant  weight. 


Mecliaiiical 
Moiiture. 


DETERMINATION  OF  MECHANICAL  MOISTURE. 

Weigh  1  g.  of  the  properly  prepared  sample  upon  a  tared 
watch  glass,  and  heat  in  the  drying  oven  (in  an  atmosphere  free 
from  COa)  at  120^  C.  for  two  hours.  Cool  in  a  desiccator,  and 
weigh.  The  loss  in  weight  represents  "Mechanical  Moisture" 
or  "Hydroscopic  Water"  at  120''  C. 


DETERMINATION   OP  CARBON  DIOXIDE. 

Carbon  Dioxide.  Carbon  dioxide  is  to  be  determined  upon  the  properly 
prepared  sample  according  to  the  method  given  in  U,  S.  Geologic 
Survey  Bulletin  No.  422,  page  179.    An  illustration  showing  the 


1  The  less  the  amount  of  magnesium  present,  the  longer  the  precipitate  must  be  allowed 
to  settle. 

*  Made  by  diluting  NHiOH  with  distilled  water  until  the  solution  contains  2|  per  cent 
of  NHa  by  weight.    Three  or  four  drops  of  concentrated  HNOs  are  then  added. 


Digitized  by 


Googl( 


Serial  Designation:   C  25  -  19  T.  601 

arrangement  of  the  component  parts  of  the  necessary  apparatus 
is  shown  on  page  180  of  that  Bulletin. 

With  limestone,  use  a  0.5-g.  sample;  with  burned  Ume, 
hydrated  lime,  etc.,  use  a  5-g.  sample. 

Boil  the  weighed  sample  with  dilute  HCl  in  a  small  Erlen- 
meyer  flask  attached  to  an  upwardly  inclined  condenser,  whence, 
after  passing  through  &  drying  system  -  calcium  chloride,  anhy- 
drous copper  sulfate  to  retain  hydrogen  sulfide  from  decompos- 
able sidfides  and  any  HCl  that  may  pass  over,  then  calcium 
chloride  again  —  the  carbon  dioxide  is  caught  by  absorption 
tubes  filled  with  soda-lime  followed  by  caldmn  chloride.  Of 
course,  arrangement  is  made  for  a  current  of  COj  free  air  with 
which  to  sweep  out  the  apparatus  before  and  after  the  experi- 
ment, and  for  a  slow  current  diuing  its  continuance. 

The  results  are  very  accurate  and  the  determination  can 
be  quickly  carried  out. 

The  manipulations  are  as  follows:  Pour  hot  water  upon  the 
powder  in  the  flask  fitted  with  a  separatory  funnel  and  delivery 
tube;  attach  this  to  the  condenser,  and  force  a  current  of  COj 
free  air  through  the  whole  system,  except  the  weighed  absorption 
tubes,  until  the  original  air  has  been  displaced,  the  observation 
bulbs  (Mohr  Potash  Bulbs  containing  siilfuric  add  to  show  the 
rate  of  gas  flow)  being  attached  directly  to  the  drying  system. 
Then  dose  the  stop-cock  in  the  separatory  funnel,  half  fill  the 
latter  with  HCl  (l :  l),  replace  the  rubber  stopper  of  the  funnel, 
insert  the  absorption  tubes  between  the  drying  system  and  the 
observation  bulbs,  and  allow  the  add  to  flow  into  the  flask, 
slowly  if  there  is  much  carbon  dioxide,  rapidly  if  there  is  but  little. 
When  effervescence  diminishes  in  the  former  case,  at  once  in 
the  latter,  light  the  burner  imder  the  flask  and  start  the  flow 
of  water  through  the  condenser.  Keep  the  flame  low,  so  as  to 
secure  steady  but  quiet  ebullition,  and  do  not  interrupt  the  gas 
current  although  it  should  be  reduced  to  a  slow  rate.  With 
much  carbon  dioxide  the  rate  of  absorption  is  very  readily  noted 
by  holding  the  hand  to  the  soda-lime  tubes,  which  become  hot 
or  warm  where  absorption  is  taking  place.  SuflBident  time 
having  elapsed,  extifiguish  the  flame,  and  increase  the  air  current. 
When  cool,  disconnect  the  soda  lime  tubes  from  the  apparatus 
and  allow  to  stand  in  the  balance  case  imtil  two  weights  taken 
30  minutes  apart  agree  within  0.5  mg. 
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The  soda  lime  for  use  in  this  determination  must  be  porous, 
not  hard  and  imabsorptive  like  that  sometimes  used  for  the 
combustion  of  nitrogenous  organic  substances. 


SQlfnric 
Anhydride. 


DETERMINATION  OF  SULFURIC  ANHYDRIDE. 

Weigh  2  g.  of  the  properly  prepared  sample  into  a  small, 
dry  beaker  and  stir  it  up  with  10  cc.  of  cold  water  until  all 
lumps  are  broken  up  and  the  lighter  particles  are  in  suspension. 
Add  15  cc.  of  dilute  HQ  (t:  l)  and  heat  imtil  solution  is  com- 
plete. Filter  through  a  small  paper  and  wash  the  residue  thor- 
oughly with  hot  water.  Dilute  the  filtrate  to  250  cc,  heat  to 
boiling,  and  add  10  cc.  of  a  boiling  10-per-cent  solution  of  barium 
chloride.  Stir  well  and  allow  to  stand  over  night.  Filter,  wash 
with  boiling  water,  ignite  and  weigh  as  BaS04. 


Separatioii  of 
Iron  and 
Alumina. 


separation  of  IRON  AND  ALUMINA. 

Fuse  the  combined  iron  and  aluminum  oxides  in  a  platinimi 
crudble  at  a  very  low  temperature  with  3  to  4  g.  of  KHSO4,  or 
better  NaHS04,'  take  up  the  melt  with  so  much  dilute  HsSOi 
that  there  shall  be  present  no  less  than  5  g.  absolute  add  and 
enough  water  to  effect  solution  on  heating.  Thai  evaporate  the 
solution  and  eventually  heat  until  add  fumes  come  off  copiously. 
After  cooling  and  redissolving  in  water,  filter  out  the  small 
amount  of  silica,  wash,  ignite,  weigh,  and  correct  by  HF  and 
H2SO4.*  Reduce  the  filtrate  by  zinc,  or  preferably  by  HjS, 
boiling  out  the  excess  of  the  latter  afterwards  while  passing  COt 
through  the  flask,  and  titrate  with  permanganate.*  Tlie  strength 
of  the  permanganate  solution  should  not  be  greater  than  0.0040  g, 
FeaOj  per  cubic  centimeter.  Subtract  the  weight  of  FetOi 
obtained  by  this  method  from  the  total  weight  of  the  RiOt 
predpitate,  and  report  the  remainder  as  AliOj. 


1  Or  the  corresponding  pyrosulfates  which  are  less  troublesome  and  more  effective  than 
the  acid  sulfates. 

*  This  correction  for  SiOs  should  not  be  made  when  the  HP  correction  of  the  main  siUea 
determination  has  been  omitted,  tmless  that  silica  has  been  obtained  by  only  one  evaporation 
and  filtration.  After  two  evaporations,  1  to  2  mg.  of  silica  are  still  to  be  found  with  the  RiOi 
precipitate. 

*  In  this  way  only  is  the  influence  of  titanium  to  be  avoided  and  a  ooirect  result  obtained 
for  iron. 
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VOLUMETRIC  DETERMINATION  OP  CALCIUM  OXIDE. 

Make  the  filtrate  from  the  iron  and  alumina  precipitate  Volumetric 
alkaline  with  ammonia,  boil,  and  add  25  cc.  of  a  boiling  saturated  S^JuS^**^" 
solution  of  ammonium  oxalate.^  Stir  vigorously  and  allow  to  Oxide, 
stand  15  minutes  or  imtil  the  precipitate  has  settled,  filter  on 
an  11-cm.  paper,  and  wash  ten  times  with  hot  water.*  Transfer 
paper  and  precipitate  to  the  beaker  in  which  the  precipitation 
was  made,  spreading  the  paper  out  against  the  upper  portion 
of  the  beaker.  Wash  the  precipitate  from  the  paper  with  a 
jet  of  hot  water,  fold  the  paper  and  leave  it  adhering  to  the  upper 
portion  of  the  beaker.  Add  to  the  contents  of  the  beaker,  50  cc. 
of  dilute  H2SO4  (1:10),  dilute  to  a  volume  of  150  cc.  and  heat 
to  a  temperature  of  80-90*^  C.  Titrate  with  the  standard 
permanganate  solution  (see  following  directions)  until  the  pink 
end  point  is  obtained.  Now  drop  the  folded  filter  paper  (which 
has  been  adhering  to  the  side  of  the.  beaker)  into  the  liquid; 
the  pink  color  of  the  latter  will  be  discharged.  Finish  the  titra- 
tion by  adding  permanganate,  a  drop  at  a  time,  until  the  pink 
end  point  is  again  obtained.  From  the  total  quantity  of  standard 
permanganate  solution  used,  calculate  the  percentage  of  caldum 
oxide. 

Pkeparation  of  Standard  Solution  of  Potassium 
Permanganate. 

Prepare  a  solution  of  potassium  permanganate  containing 
5.64  g.  of  the  pure  crystallized  salt  in  each  Uter.  Such  a  solution 
will  be  of  such  strength  that  1  cc.  will  approxunately  equal 
0.005  g.  of  CaO. 

The  best  and  simplest  way  to  prepare  such  a  solution  is  to 
weigh  out  the  required  quantity  of  potassium  permanganate 
and  place  in  a  bottle  containing  the  proper  volume  of  water  a 
week  or  ten  days  before  the  solution  is  to  be  standardized.  The 
bottle  and  its  contents  must  be  kept  in  a  dark  place  and  shaken 
every  few  hours  for  the  first  three  or  four  days.  When  ready 
for  standardization,  siphon  off  the  solution  through  a  glass 
siphon  into  another  bottle,  leaving  a  depth  of  about  one  inch 

1  It  li  better  to  use  3  grams  of  crystallized  ammonium  oxalate  dissolyed  in  40-50  cc 
boiling  water  immediately  before  usiss. 

*Use  only  100-125  oc  water  for  this  washing. 
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of  solution  in  the  original  bottle.^    Thoroughly  mix  the  solution 
in  the  second  bottle  by  shaking  and  standardize.* 

Dissolve  0.5  g.  of  sodium  oxalate*  in  a  400-cc.  beaker  with 
200  to  250  cc.  of  hot  water  (SO-^""  C.)  and  add  10  cc.  of  dilute 
HaS04  (1:1)  to  the  solution.  Titrate  at  once  with  the  per- 
manganate solution  being  standardized,  stirring  vigorously  and 
continuously.  The  permanganate  solution  must  not  be  added 
more  rapidly  than  10  to  15  cc.  per  minute,  and  the  last  0.5  to 
1  cc.  must  be  added  dropwise,  with  particular  care  to  allow 
each  drop  to  be  fully  decolorized  before  the  next  is  introduced. 
The  excess  of  permanganate  solution  necessary  to  give  the  end 
point  color  is  determined  by  running  a  blank  determination  in 
another  beaker  containing  the  same  volume  of  add  and  water 
present  in  the  original  beaker,  and  heated  to  the  same  tem- 
perature.* The  value  of  the  permanganate  solution  in  grams 
of  CaO  per  cubic  centimeter  of  solution  may  be  calculated  from 
the  following  equations: 

Na«C204+H2S04 = Na2S04  +H,C04. 

5  H2C1O4  +  2  KMn04  +  8  H,S04 = 5  H2SO4+K2SO4+2  MnS04+ 

10  CO2+8  H2O. 
5  CaC204+2  KMn04+8  ILSOi^S  CaS04+K2S04+2  MnS04 

+  10CO2+8H,O. 

BLANK  DETERMINATIONS. 

In  making  chemical  analysis  of  limestone,  etc.,  by  any  of 
the  above  methods,  blank  determinations  should  be  made  on 
all  reagents  and  the  necessary  corrections  made  in  calculating 
the  final  results. 


^  The  siphon  should  not  extend  nearer  than  one  inch  from  the  bottom  of  the  original  bottle. 

*  This  solution  should  be  standardized  at  least  once  every  week.  It  will  be  fotmd  more 
convenient  to  make  a  solution  as  above  described  and  standardise  it  every  week,  than  to 
attempt,  by  boiling  and  filtering,  to  make  a  solution  which  will  not  change. 

*  Sodium  oxalate  for  standardization  of  potassium  permanganate  solution  should  be 
purchased  from  the  U.  S.  Bureau  of  Standards,  Washington.  D.  C.  This  material  is  aold  by 
the  Btu-eau  as  Standard  Sample  No.  40. 

*  When  the  end  point  is  reached,  the  temperature  of  the  solution  should  not  be  below  60*  C. 
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TENTATIVE  METHODS 

FOR 

ULTIMATE  CHEMICAL  ANALYSIS  OF   REFRACTORY 

MATERIALS.* 

Serial  Designation:  C  18  - 18  T. 

These  methods  are  issued  under  the  fixed  designation  C  18;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 


Issued,  1917;  Revised,  1918. 


Pr^atory  NaU, — ^It  wiU  be  understood  that  the  making  of  a  complete 
silicate  analysis  is  a  difficult  procedure  requiring  a  wide  knowledge  of  the 
chemistry  involved  in  the  operations,  and  a  thorough  training  in  carrying  out 
the  work.  A  skilled  analyst  of  good  training  is  therefore  required  to  do  the 
work.  The  descriptions  here  given  cover  the  vital  points  of  procedure,  but 
frequent  reference  in  regard  to  the  details  of  the  various  manipulations  must 
be  made  to  BuUeHn  No.  ^,  United  States  Geological  Survey  on  "Analysis 
of  Silicate  and  Carbonate  Rocks,"  by  W.  P.  HiUebrand;  also,  to  "Treatise 
on  the  Ceramic  Industries,"  Vol  1  (1913),  by  J.  W.  Mdkv;  and  to  similar 
publications. 

I.    GENERAL  CONSIDERATIONS. 

1.  The  sample  shall  be  crushed  in  a  hardened  tool-sted  Oiindiaf  of 
mortar,  using  a  pestle  of  the  same  sort.    Fine  grinding  shall  be  ®•"»*•• 
done  in  an  agate  mortar,  either  by  hand,  or  by  a  mechanical 
sample  grinder  of  the  McKenna,  Carling  or  similar  type,  so  con- 
structed as  to  prevent  the  introduction  of  impurity. 

•  CHtldnu  U  Umm  TnUthw  Mefefaodt  m  nlldtod  mod  thodld  \m  dinetod.  pi^hnAif 
bfllora  Jaaiunr  1.  1920.  to  Mr.  A  V.  Bldaiasw,  OuilmMin  oi  Ontnmitt—  C-S  oo  1 

OtVMM  of  rWaiMlMfM.  PulWNItll^  rtU 

(605) 
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8tfttam«at  of 
Analyiii. 


ChecUag 

RMUltt. 


Concentrated 
Addau 


Afluaoniiun 
Carbonate. 

Anunoninsi 
Chloride. 

Ammoniiiai 
Nitrate. 


Aflunoniiiai 
OzaUle. 

Standard-  . 
Titania  Solution. 


2.  Moisture  shall  be  determined  in  the  sample  in  its  ordi- 
nary air-dried  condition,  and  all  other  percentage  compositions 
shall  be  calculated  to  a  moisture-free  basis.  Whenever  a  sample 
is  weighed  out  for  any  determination,  a  moisture  determination 
shall  also  be  made.  If  preferred,  the  sample  may  be  dried  in  a 
weighing  bottle,  from  which  the  required  samples  shall  be 
weighed  out. 

3.  In  all  cases,  check  determinations  shall  be  made,  and 
the  results  shall  be  redetermined  if  satisfactory  checks  are  not 
obtained.  It  shall  be  considered  satisfactory  if  the  differences 
between  check  determinations  do  not  exceed  the  following 
limits: 

For  silica  or  other  constituent  amounting  to  30  per 

cent  or  over 0.3  per  cent 

For  alumina  or  other  constituent  amotmting  to 

10-30  per  cent 0.2  per  cent 

For  any  other  constituent  amounting  to  imder 

10  per  cent 0.1  per  cent 

These  figures  are  stated  in  terms  of  the  whole  sample  as  100 
per  cent. 

II.    SOLUTIONS  REQUIRED. 

4.  The  adds  referred  to  as  concentrated  shall  be  of  approxi- 
mately the  following  specific  gravities: 

Hydrochloric  Add  (HCI) 1.20 

Sulfuric  Add  (HtSOO 1.84 

Nitric  Add  (HNOi) 1.42 

5.  Dissolve  1.5  g.  of  ammonium  carbonate  in  50  cc.  of  cold 
water. 

6.  Dissolve  107  g.  of  NH4CI  in  1000  cc.  of  warm 
water. 

7.  Neutralize  20  cc.  of  concentrated  HNO,  with  NH4OH 
and  dilute  to  1000  cc.  Test  with  litmus;  the  solution  shall  not 
be  acid. 

8.  Dissolve  1  g.  of  ammonium  oxalate  in  50  cc.  of  water, 
heating  gently. 

9.  The  strength  of  the  final  standard  titania  solution  shall 
be  1  cc. «  0.0001  g.  TiOs.    To  prepare  the  solution  weigh  out  in 
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a  platinum  crucible  an  amount  of  potassium  titanium  fluoride 
(KsTiFe)  sufficient  to  make  from  )  to  1  liter  of  ''stock  solution" 
in  which  1  cc.= 0.001  g.TiOi.  Evaporate  several  times  with 
HaS04  without  taking  to  dryness,  thus  driving  out  all  fluorine. 
Take  up  the  residue  with  water  containing  enough  H2SO4  to 
make  at  least  5  per  cent  of  the  solution,  when  finally  diluted  to 
the  standard  solution  strength.  To  standardize  the  stock  solu- 
tion take  out  two  50-cc.  portions,  dilute,  boil  and  precipitate 
with  ammonia.  Filter,  wash  with  hot  water  until  free  from 
alkali,  ignite,  blast  and  weigh.  The  duplicate  should  check  very 
closely.  From  the  weight  of  titania  tiius  determined  calculate 
the  strength  of  the  stock  solution.  The  standard  solution  to 
be  used  is  obtained  from  the  stock  solution  by  diluting  until 
1  cc.  «  0.0001  g.  (TiOa). 

10.  Dissolve  about  0.4  g.  (a  little  less)  of  KMn04  in  1  liter  st«id«rd 

of  water  and  check  against  an  iron  solution  of  known  purity  and  peSawifttttte 
strength.     Dilute  the  solution  until  1  cc.  =  0.00 1  g.  FeaOt  Soiutioii. 

The  ordinary  chemical  iron  wire  is  not  sufficiently  pore  for  this  use. 
If  preferred  the  solution  may  be  standardized  against  sodium  oxalate,  a 
pure  form  of  which  is  prepared  especially  for  such  work  by  the  U.  S. 
Bureau  of  Standards,  Washington,  D.  C. 

III.    METHODS. 

Moisture. 

11.  To  determine  moisture,  heat  approximately  1  g.  of  the  Moittnr*. 
sample  at  a  temperature  not  under  105  nor  over  110®  C,  to 
constant  weight. 

Ignition  Loss. 

12.  To  determine  loss  on  ignition,  heat  about  1  g.  of  the  ignition  Loti. 
sample  over  a  blast  lamp  or  in  an  electric  furnace  at  900  to 

1000®  C,  to  constant  weight.  Ignition  loss  may  be  determined 
in  the  sample  from  which  the  moisture  has  been  removed.  The 
percentage  of  ignition  loss  is  calculated  to  a  moisture-free  basis. 

Silica. 

13.  To  determine  silica,  weigh  out  approximately  0.5  g.  of  suica. 
the  sample  and  mix  with  5  g.  of  NajCOs.    Put  a  little  Na^COt 

in  the  bottom  of  the  crucible  before  introducing  the  mixture,  and 
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then  cover  the  mixture  with  a  little  more  NatCOt.  Fuse  over  a 
Meker  burner  or  blast  lamp  until  complete  solution  is  obtained. 
Cool  the  fusion  and  as  it  solidifies,  rotate  the  crucible  to  spread 
the  mass  up  the  side  walls.  Dissolve  the  fusion  in  about  100  cc. 
of  water  in  a  platinum  or  porcelain  evaporating  dish.  Add  about 
20  cc.  of  concentrated  HCl,  introducing  it  slowly  by  means  of  a 
pipette,  keeping  the  dish  covered  with  a  watch  glass.  Evapo- 
rate to  dryness  and  heat  until  the  fumes  of  HCl  are  gone.  Add 
about  5  cc.  of  concentrated  HCl  and  30  to  40  cc.  of  water.  Warm 
on  a  water  bath  for  10  to  15  minutes  and  break  up  the  lumps. 
Decant  the  clear  liquid  onto  a  filter  paper  and  collect  the  filtrate 
in  a  400-cc.  beaker.  Add  more  HCl  and  water  to  the  evaporat- 
ing dish,  warm  again  and  decant.    Repeat  this  a  third  time. 

Finally  transfer  the  contents  of  the  dish  to  the  filter  paper. 
Wash  with  cold  water  imtil  silver  nitrate  shows  no  chlorides  to 
be  left.  Transfer  the  filtrate  to  the  original  evaporating  dish, 
evaporate  again  to  dryness,  take  up  with  a  little  HCl  and  water, 
transfer  to  a  new  filter  paper  and  wash  as  before.  Transfer  both 
silica  precipitates  to  a  platinum  crucible.  Ignite  carefully  over 
a  Bunsen  flame  until  the  filter  paper  is  burned  of!,  then  blast 
for  about  30  ndnutes;  cool  and  weigh.  Repeat  blasting  for  5 
minutes,  weigh  again  and  repeat  until  constant  weight  is 
obtained. 

To  the  residue  in  the  crucible  add  about  5  cc.  of  water  and 
5  drops  of  H2SO4.  Add  HF  drop  by  drop  at  first,  and  then 
slowly  until  the  crudble  is  almost  one-half  filled.  Warm  on  a 
hot  plate  until  ahnost  dry,  add  2  or  3  cc.  more  of  HF  and  evapor- 
ate to  dryness.  Heat  the  crucible  to  bright  redness  and  then 
blast  for  5  minutes.  Cool  and  weigh  and  repeat  blasting  to 
constant  weight.  The  loss  in  weight  from  the  original  silica 
residue  represents  the  actual  silica  content  (SiOj),  except  for 
that  part  of  silica  which  is  later  recovered  from  alumina,  etc. 
The  residue  from  the  HCl  evaporation  is  left  in  the  crucible  and 
the  total  precipitate  of  alumina,  etc.,  is  added  to  this  same 
crudble  in  which  it  is  ignited  and  wdghed. 

Alttmina. 

Aiamiiuu  14.  Regarding    the   determination    of   alumina,    reference 

should  be  made  to  Scientific  Paper  No.  286  of  the  U.  S.  Bureau  of 
Standards  by  Dr.  Blum  on  "  Determination  of  Alumina  as  Oxide  „ 
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To  determine  alumina,  to  the  filtrate  from  the  silica  determi- 
nation, add  about  10  cc.  of  NH4CI  solution  and  heat  to  boiling. 
Then  add  NH4OH  very  slowly  and  with  constant  stirring  imtil 
there  is  a  slight  excess.  The  NH4OH  must  be  free  from  COj. 
Filter  hot  and  rapidly,  and  wash  four  times  by  decantation  with 
hot  solution  of  ammonium  nitrate.  Carefully  wash  the  precipi- 
tate from  the  filter  paper  into  a  beaker,  using  hot  water.  Dissolve 
the  precipitate  in  hot  dilute  HCl.  '  Repeat  the  precipitation 
with  NH4CI  and  NH4OH.  Decant  four  times  as  before,  using 
hot  ammonium  nitrate.  Transfer  to  the  filter  paper  and  wash 
with  hot  ammonium  nitrate  until  the  washings  are  free  from 
chlorides  when  tested  by  silver  nitrate.  Evaporate  the  filtrate 
nearly  to  dryness,  add  a  little  NH4OH  and  continue  the  evapora- 
tion. Keep  the  solution  alkaline  to  coagulate  any  iron  and 
alumimmi  hydroxides.  Transfer  the  precipitate  to  a  filter  paper 
and  wash  thoroughly.  Transfer  the  moist  filter  paper  to  the  plat- 
inum crucible  containing  the  residue  from  the  silica.  Burn  off 
the  filter  paper  and  blast  the  precipitate.  Repeat  blasting 
and  weighing  to  a  constant  weight. 

Iron  Oxide. 

15.  To  determine  iron  oxide,  fuse  the  ignited  alimiina  pre-  iron  Oiide. 
cipitate  with  about  six  times  its  weight  of  potassium  pjrosulfate 
or  potassium  bisulfate.  Avoid  sputtering.  Heat  carefully  to 
redness  and  continue  heating  xmtil  the  residue  is  all  dissolved. 
Cool.  Dissolve  in  warm  water  and  a,dd  about  10  cc.  of  dilute 
H2SO4  (1:5).  Evaporate  to  a  small  volume.  Then  heat 
to  a  higher  temperature  until  copious  fiunes  of  HsS04  are 
evolved.  SuflScient  H2SO4  should  be  present  to  form  a  pasty 
mass  when  cooled.  Take  up  with  water,  filter  off,  wash, 
ignite  and  weigh  the  silica  as  before  and  evaporate  with 
HF  as  before.  The  loss  in  waght  is  extra  silica  to  be  added 
to  the  original  silica  determination  and  subtracted  from  the 
alumina.  Fuse  the  residue  with  a  little  potassium  pyro- 
sulfate  or  potassium  bisulfate,  and  add  the  solution  of  this  cake 
to  the  main  solution.  Transfer  the  total  filtrate  to  a  250-cc. 
graduated  flask  and  dilute  to  250  cc.  ,mixing  thoroughly.  Draw 
off  50  cc.  of  this  solution  and  reserve  for  titania  determination. 
Pass  the  remaining  200  cc.  through  a  Jones  reductor,  or  other- 
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wise  reduce  the  solution  with  pure  zinc  and  HsS04.  To  the 
solution  add  3  cc.  of  10-per-cent  CUSO4  solution  and  titrate 
with  standard  KMn04  solution  (1  cc.  equivalent  to  0.001  g. 
FeiOs),  until  a  faint  pink  tinge  is  seen.  If  Jones  reductor  or 
similar  apparatus  is  used,  subtract  the  KMnOi  equivalent, 
which  has  previously  been  determined  on  blank  samples  run 
through  the  apparatus.  From  the  result,  calculate  the  iron  as 
FeiO*. 

TriANIA. 

Tiiuiiu  16.  To  determine  titania,  place  in  a  small  Nessler  tube  the 
50  cc.  of  filtrate  previously  set  aside  for  titania  determination, 
and  fill  the  tube  up  to  tiie  graduation  mark.  Add  1  cc.  of 
HiOi  (free  from  fluorine)  and  shake  well.  The  color  of  this 
solution  is  now  compared  in  any  standard  color  comparator 
with  the  color  of  a  known  standard  solution,  preferably  of  such 
strength  that  1  cc.  equals  0.0001  g.  of  titanitun  dioxide  (TiOj). 
To  make  the  comparison,  put  10  cc.  of  this  standard  solution 
into  a  second  small  Nessler  tube  and  dilute  with  water  from  a 
burette  imtil  the  color  is  matched.  Note  the  amount  of  water 
added  and  calculate  the  percentage  of  TiOs  in  the  sample. 

Lime. 

iim«.  17.  To  determine  Ume,   evaporate  the  filtrate  from  the 

alumina  precipitation  to  about  250  cc.  While  still  boiling  add 
about  5  cc.  of  acetic  acid.  Meanwhile,  dissolve  about  1  g.  of 
oxalic  add  in  a  little  hot  water  and  add  to  the  solution.  In 
about  5  minutes  add  a  slight  excess  of  NH4OH  and  boil  until 
precipitation  is  complete.  Cool  thoroughly  and  filter.  Wash 
three  times  by  decantation  with  dilute  NH4OH  (1  :  10)  or  a 
1-per-cent  solution  of  ammonium  oxalate.  Dissolve  the  pre- 
cipitate by  adding  about  50  cc.  of  dilute  HNOa  (l  :  5).  Again 
add  a  slight  excess  of  NH4OH  and  a  few  drops  of  oxalic-add 
solution.  Boil  well  and  let  stand  a  couple  of  hours  to  cool. 
Filter  and  wash  as  before.  Transfer  the  predpitate  to  a  plati- 
num crudble,  carefully  bum  off  the  paper  and  ignite  over  a 
blast  lamp  for  about  10  minutes.  Cool  and  wdgh  quickly. 
Repeat  the  blasting  to  constant  wdght.  The  increase  in  weight 
of  crudble  is  caldum  oxide. 
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Magnesia. 

18,  To  determine  magnesia,  add  to  the  filtrate  from  lime  Ma«neii«. 
precipitation  about  2  g.  of  sodiimi-ammonimn-pliosphate  dis- 
solved in  15  cc.  of  water.     Stir  vigorously  and  while  stirring 

add  drop  by  drop  about  one-third  of  the  volume  of  the  solution 
of  NH4OH.  Let  stand  12  to  24  hours.  Filter  and  wash  the 
precipitate  with  dilute  NH4OH  (l  :  10).  Discard  the  filtrate. 
Wash  the  precipitate  imtil  the  washings  show  no  discoloration 
when  tested  with  silver  nitrate.  Redissolve  the  precipitate 
in  warm  dilute  HNOs  (l  :  5),  using  about  50  cc,  and  collect 
in  a  beaker.  Precipitate  and  wash  as  before.  Collect  the 
precipitate  on  a  Gooch  asbestos  crucible.  Dry  slowly  and  then 
heat  over  a  Meker  burner  for  about  10  minutes;  cool  and  weigh. 
Re-ignite  to  constant  weight. 

The  MgsPiO?  is  never  pure,  being  contaminated  by  smaU  amounts  of 
calcitmi,  barium,  aluminum,  iron,  manganese,  etc.,  but  in  the  analysis  of 
refractories  this  error  is  n^ligible,  and  correction  for  these  impurities  is  not 
required  unless  previously  agreed  upon. 

Alkalies. 

19.  To  determine  alkalies,  the  J.  Lawrence  Smith  method  AikaUes. 
shall  be  used.     Weigh  out  about  0.5  g.  of  the  sample  and  mix 

well  with  0.5  g.  of  NH4CI  and  3  g.  of  CaCO«.  Transfer  to  a 
platiniun  crucible,  placing  about  0.5  g.  of  CaCOa  in  the  bottom 
of  the  crucible  and  a  similar  amount  over  the  top  of  the  mixture. 
Heat  gently  over  a  low  flame  for  about  15  minutes  to  volatilize 
NH4CI.  Then  raise  the  temperature  until  the  lower  three- 
quarters  of  the  crucible  is  dull  red.  Hold  this  temperature  for 
about  one  hour.  Cool,  take  up  with  about  50  cc.  of  water  and 
heat  over  a  water  bath,  adding  water  to  replace  that  lost  by 
evaporation.  Break  up  any  lumps  with  a  small  pestle.  Decant 
the  clear  liquid  throu^  a  filter  paper  and  wash  four  times  by 
decantation.  Then  transfer  the  residue  to  the  filter.  Wash  until 
silver  nitrate  shows  only  a  very  faint  turbidity.  To  the  filtrate 
add  NH4OH  and  ammonium  carbonate  and  heat  to  boiling. 
Filter  and  again  digest  the  precipitate  with  NH4OH  and 
ammonium  carbonate.  Filter  and  allow  the  filtrate  to  collect 
with  the  previous  filtrate,  then  evaporate  to  drjoiess  in  a  plat- 
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inum  or  porcelain  dish.  Remove  ammonium  salts  by  gentle 
ignition  in  a  moving  flame.  Treat  with  water  and  remove  the 
last  trace  of  lime  by  adding  ammonium  oxalate  to  the  boiling 
solution  and  let  stand  over  night.  Filter,  evaporate  to  dry- 
ness, ignite  gently  and  allow  to  cool.  Then  moisten  the  resi- 
due with  HCl,  evaporate  again  to  dryness,  ignite  gettly  and 
weigh.  Dissolve  in  water.  Ignite  and  weigh  any  insoluble 
residue,  deducting  this  from  the  alkali  chlorides. 

Dilute  the  solution  of  the  mixed  chlorides  and  add  hydro- 
chloroplatimc  add  in  amoimt  equal  to  0.3  cc.  more  than  would 
be  necessary  if  all  chlorides  were  present  as  NaCl.  Evaporate 
to  a  syrupy  consistency.  Cool  and  treat  with  a  few  cubic 
centimeters  of  80-per-cent  ethyl  alcohol.  Stir  and  decant 
through  a  weighed  Gooch  crucible.  Treat  again  with  80-per- 
cent alcohol  and  decant.  Repeat  washing  and  decantation 
until  the  alcohol  leaving  the  Gooch  crudble  is  colorless  and  the 
predpitate  appears  golden  yellow,  not  orange.  Transfer  the 
predpitate  to  the  Goodi  crudble,  wash  with  80-per-cent  alcohol 
about  six  times  and  dry  at  130°  C.  to  constant  weight  This 
residue  is  potassium  chloroplatinate. 

The  oxides  are  calculated  as  follows: 

Weight  of  potassium  chloroplatinate  X  0. 3068  »KC1. 
Weight  of  potassium  chloroplatinate  X  0.1 941  =KjO. 
Total  chlorides  -KCl  -  NaCL 
NaaX0.5303-Na«O. 
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AFFILIATED  WITH  THE       • 

International  Assocutxon  por  Testing  Materials. 


TENTATIVE  METHODS 

FOR 

TESTS  OF  GYPSUM  AND   GYPSUM  PRODUCTS.^ 

Serial  Designation:  C  26  - 19  T. 

These  methods  are  issued  under  the  fixed  designation  C  26;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year 
of  last  revision. 

Issued,  1919. 

I.  DETERMINATION  OF  FREE  WATER  FOR  RAW  UNCALCINED 
GYPSUM  ONLY. 

1.  (a)  Not  less  than  1  lb.  of  the  entire  sample  as  received  Free  Water. 
shall  be  weighed,  spread  out  in  a  thin  layer  in  suitable  vessel, 

placed  in  a  drying  oven,  and  dried  at  60°  C.  for  2  hours.  It  shall 
then  be  cooled  in  an  atmosphere  free  from  moisture,  and  weighed 
again.  The  loss  of  weight  corresponds  to  the  free  water,  and 
shall  be  calculated  to  percentage  of  sample  as  received. 

(b)  The  dried  sample  shall  be  stored  in  an  air-tight  container 
until  used. 

II.    DETERMINATION  OF  FINENESS. 

2.  Fineness  shall  be  determined  by  screening  a  known  weight  Finenee^ 
of  the  dried  sample  through  screens  of  the  specified  sizes  and 
weighing  the  amount  of  material  retained  on  each  screen.    The 

^  Criticisms  of  these  Tentative  Methods  are  solicited  and  should  be  directed,  prefembly 
before  January  1,  1920,  to  Mr.  V.  G.  Marani.  Secretary  of  Committee  C-11  on  GyiMum,  111 
W,  Monroe  gt.,  Chicago,  111. 
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material  shall  be  shaken  through  the  screen  with  as  little  abrasion 
as  possible. 

The  size  of  the  sample  to  be  used  in  this  determination  shall 
depend  upon  the  size  of  grain  of  the  sample.  If  the  sample  will 
all  pass  the  J-in.  screen,  100  g.  will  be  sufficient;  if  the  largest 
particles  are  more  than  1  in.  in  diameter,  at  least  1000  g.  must 
be  used.  With  these  limitations  the  size  of  sample  to  be  used  is 
left  to  the  discretion  of  the  operator. 

Note. — The  sizes  of  th/e  screens  to  be  used  are  given  in  the  Tentative 
Specifications  for  Gypsum  (Serial  Designation;  C  22-  19  T),  for  Calcined 
Gypsum  (Serial  Designation:  C  23  -  19  T)  and  Tentative  Report  on  Gypstma 
Plasters  of  the  American  Society  for  Testing  Materials,  covering  the  particular 
product  examined.* 

III.    CHEMICAL  ANALYSIS  OP  RAW  OR  CALCINED  GYPSUM. 

3.  Grind  about  10  g.  of  the  material,  dried  as  in  Section  1, 
in  mortar  and  pestle,  using  extreme  care  that  the  material  is 
not  imduly  exposed  to  the  action  of  moisture  in  the  air  or  over- 
heating. Grind  the  sample  until  it  all  passes  a  100-mesh  sieve, 
and  keep  it  in  an  air-tight  container  until  ready  for  use. 

4.  Place  1  g.  of  the  sample  prepared  as  described  in  Section  3 
in  a  covered  crucible  and  dry  at  2 15  to  230*^  C.  to  constant  weight. 
Calculate  the  loss  of  weight  to  percentage  of  sample  as  received 
and  reported  as  combined  water. 

5.  Place  the  residue  obtained  after  drying,  as  described  in 
Section  4,  in  a  suitable  flask  and  dissolve  it  in  dilute  HCl  (not 
stronger  than  1  : 4)  in  such  a  way  that  the  gas  evolved  can  be 
collected  in  either  soda  lime  or  caustic  potash  and  weighed.  The 
solution  shold  be  boiled  for  one  minute,  and  a  current  of  COj- 
free  air  kept  passing  through  the  apparatus  for  J  hour.  The 
increase  of  weight  of  the  soda  lime  or  caustic  potash  corresponds 
to  the  weight  of  carbon  dioxide,  which  is  to  be  calculated  to 
percentage  of  sample  as  received. 

6.  Place  0.5  g.  of  the  sample  prepared  as  described  in  Section 
3  in  a  porcelain  casserole.  Add  about  25  cc.  of  1:5  HCl,  and 
evaporate  to  apparent  dryness  on  hot  plate.  Cool  and  add 
enough  concentrated  HCl  to  wet  thoroughly.  Add  about  10  cc 
of  water,  boil,  filter,  and  wash.  Put  the  filtrate  back  in  the  same 
casserole.     Evaporate  it  to  dryness  and  heat  to  about  120°  C, 

»  See  pp.  575-580  and  331-347. 
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for  one  hour.  Cool.  Add  enough  concentrated  HCl  to  wet 
thoroughly.  Add  about  10  cc.  of  water,  boil,  filter,  and  wash. 
Transfer  the  two  precipitates  to  the  same  crucible,  ignite,  and 
weigh.  Calculate  this  weight  to  percentage  of  sample  as 
received. 

7.  To  the  filtrate  obtained  as  described  in  Section  6,  add  a  iron  and 
few  drops  of  HNO3  and  boil  to  insure  qxidation  of  the  iron.  Add  2  ^'*"*'^ 
g.  of  NH4CI  previously  dissolved  in  water.  Make  alkaline  with 
NHiOH.  Digest  hot  for  a  few  minutes  imtil  the  precipitate 
coagulates.  Filter,  wash,  ignite  the  precipitate  and  weigh  as 
FeaOj+AlaOj.  Calculate  this  weight  to  percentage  of  sample  as 
received.     This  precipitate  may  be  further  treated  to  separate 

the  two  oxides,  but  this  is  generally  imnecessary. 

8.  (a)  To  the  fiiltrate  obtained  as  described  in  Section  7,  iim«. 
add  5  g.  of  (NH4)2C204  dissolved  in  water.    Digest  hot  for  J  hour, 
making  sure  that  the  solution  is  always  alkaline  with  NH4OH. 
Filter,  wash  and  ignite  in  a  platinum  crucible  over  a  strong  blast 

to  constant  weight.  Calculate  this  weight  to  percentage  of 
sample  as  received. 

(6)  AUernative  Method. — To  the  filtrate  obtained  as  de- 
scribed in  Section  7,  add  5  g.  of  (NH4)2C204  dissolved  in  water. 
Digest  hot  for  J  hour,  making  sure  that  the  solution  is  always 
alkaline  with  NH4OH.  Filter  and  wash.  Transfer  the  precipi- 
tate to  a  beaker,  and  wash  the  filter  paper  with  hot  dilute  H2SO4, 
catching  the  washings  in  the. same  beaker.  Heat  gently  to  com- 
plete solution,  adding  more  H2SO4  if  necessary.  While  still 
warm,  titrate  with  a  solution  of  KMn04  containing  5.6339  g. 
per  liter,  imtil  the  pink  color  is  permanent.  The  number  of 
cubic  centimeters  of  KMn04  used  gives  directly  the  percentage  of 
lime  in  the  dried  sample.  Recalculate  to  percentage  of  sample 
as  received. 

9.  To  the  filtrate  obtained  as  described  in  Section  8  (a)  or  Magnetia. 
(6),  add  enough  water  to  give  a  total  voliune  of  about  600  cc. 

Cool.  Add  10  cc.  of  NH4OH  and  5  g,  NaNH4HP04  dissolved 
in  water.  Stir  until  precipitate  begins  to  form.  Let  stand  over 
night.  Filter,  wash  with  a  2-per-cent  solution  of  NH4NOS. 
Ignite  and  weigh.  Multiply  this  weight  by  40/111  to  find  the 
weight  of  MgO.  Then  calculate  to  percentage  of  sample  as 
received. 
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i     Sttilor  10.  Dissolve  0.5  g.  of  the  sample  prepared  as  described  in 

!     Trioxide.  Section  3  in  50  cc.  of  1  :  5  HCl.     BoU.    Add  100  cc,  of  boiling 

water,  and  continue  boiling  for  5  minutes.     Filter  immediately 

and  wash  thoroughly  with  hot  water.     Boil,  and  while  boiling, 

add  slowly  20  cc.  of  a  boiling  10  per  cent  solution  of  BaCU. 

Digest  hot  for  one  hour,  imtil  precipitate  settles.     Filter  and 

wash.     Dry  carefvdly.     Ignite  over  Bunsen  burner  at  lowest 

heat  possible  imtil  filter  paper  is  burned  off.     Ignite  at  bright 

red  heat  for  15  minutes,  and  weigh.     Multiply  this  weight  by 

80/233  to  determine  the  weight  of  SOs.     Then  calculate  to 

percentage  of  sample  as  received. 

Sodinin  Chloride.  1 1 .  Dissolve  a  1-g.  sample  prepared  as  described  in  Section  3 

in  boiling  water,  add  two  or  three  drops  of  potassium-chromate 

solution  and  titrate  with  an  N/20  solution  of  silver  nitrate. 

Each  cubic  centimer  of  silver  nitrate  solution  =  0.002923  g.  of 

sodiiun  chloride.    Calculate  to  percentage  of  sample  tested. 

CAicQiatioB  of  •   12.  By  the  methods  given  above,  the  results  are  obtained 

**  **'  and  reported  in  the  following  form: 

Per  cent. 

Free  Water 

Combined  Water 

!  Silicia  and  insoluble,  SiOi 

Iron  and  alumina,  RiOi 

Lime,  CaO 

Magnesia,  MgO 

Sulfur  Trioxide,  Sd 

Carbon  Dioxide,  COj 

Sodium  Chloride,  NaCl 


100.00* 

NOTB. 

Since  it  is  frequently  advisable  to  recalculate  these  results,  that  they  may 
be  more  enlightening,  the  following  method  is  submitted  for  consideration: 

(a)  Multiply  percentage  of  MgO  by  84/40,  to  find  percentage  of  MgCOi. 

(b)  Multiply  the  percentage  of  MgO  by  44/40  to  find  the  percentage  of 
COs  as  MgCOi. 

(c)  Deduct  COt  as  MgCO»  from  the  COi  determined. 

(d)  Multiply  the  COi  remaining  by  100/44  to  find  percentage  of  CaCOa. 

(e)  Add  together  the  percentage  of  SiOa,  RsOi,  MgCOi,  and  CaCOai  and 
report  as  percentages  of  **  Impurities." 

(/)  Multiply  the  percentage  of  CaCO«  by  56/100  to  find  the  percentage  of 
CaO  as  CaCOa. 
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(g)  From  the  total  percentage  of  CaO,  deduct  the  percentage  of  CaO  as 
CaCQi.    The  remainder  may  be  called  "available  CaO." 

(h)  The  "available  CaO"  should  bear  to  the  SOi  a  ratio  of  7  to  10. 
Determine  which  (if  either)  is  in  excess. 

(0  If  the  CaO  is  in  excess,  multiply  the  SOi  by  7/10,  and  subtract  the 
result  from  the  "available  CaO."  The  remainder  is  reported  as  "ercess 
CaO." 

0')  If  the  SOs  is  in  excess,  multiply  the  "available  CaO"  by  10/7  and 
subtract  the  result  from  the  S0».    The  remainder  is  reported  as  "excess  SOi." 

{k)  Add  together  the  "available  CaO,"  and  the  SOj,  and  subtract  the 
"  excess  CaO  "  or  "  excess  SOj."    The  remainder  is  CaSO*. 

(/)  If  the  CaS04  is  present  as  CaS04'|HtO,  the  percentage  of  CaS04 
should  bear  to  the  percentage  of  water  a  ratio  of  136  to  9.  Determine  which 
(if  either)  is  in  excess. 

(m)  If  the  CaS04  is  in  excess  some  of  it  is  present  in  the  anhydrous  form. 
Multiply  the  percentage  of  combined  water  by  136/9  to  find  the  percentage  of 
CaS04  as  CaS04-§HaO.  The  difference  between  the  total  CaS04  and  the 
CaS04'}HtO,  is  the  CaS04  in  the  anhydrous  form. 

(n)  If  the  water  is  in  excess,  some  of  the  CaS04  is  present  as  gypsum. 
Let  a: = percentage  of  CaS04'JHiO,  and  3^ « percentage  of  CaS04'2HiO. 
Then  a: +y  «=  percentage  of  CaS04  (as  found  in  k)  +percentage  of  water. 

9*       36y  ^        ^.     ^ 

-  -  +  —  ■"  percentage  of  combmed  water. 

136       172 

Solve  these  equations  for  x  and  y.     Report  x  as  percentage  of  "calcined 
gypsum,"  CaS04-iHiO.    Report  y  as  percentage  of  gypsum,  CaS04-2  HiO. 
Having  made  these  calculations,  the  result  may  be  reported  as  follows: 

Per  cent. 

Gypsum,  CaS04+2HjO 

Calcined  gypsum,  CaS04+}H20 

Anhydrite,  CaSO« 

Excess  CaO     1 

<»  [ 

Excess  SOt      j 

Sodium  chloride,  NaCl 

Other  ingredients 


100.00=^ 


The  presence  of  the  different  forms  of  CaS04  should  be  corroborated  by  a 
microscopic  examination. 

IV.    MICROSCOPIC  EXAMINATION  OP  RAW  OR  CALCINED 

GYPSUM. 

13.  The    microscopic    examination    of    gypsum    products  Microscopic 
presupposes  a  thorough  knowledge  of  petrography  and  the  ^""^■**®"- 
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developments  in  technique  in  this  field.  The  distinctions 
between  substances  depend  on  their  optical  and  crystallographic 
properties,  so  that  when  the  individual  crystallites  of  substances 
are  minute,  and  above  all  when  they  possess  similar  properties, 
the  microscopic  examination  leads  at  best  to  only  qualitative 
results.  It  is,  however,  of  great  value  in  conjimction  with  the 
chemical  analysis,  since  it  furnishes  proof  of  the  state  of  combina- 
tion of  the  radicals  determined  by  diemical  means. 

The  compoimds  met  with  in  an  examination  of  gypsum 
products  are  gypsum  (with  impurities  which  may  consist  of 
clay,  quartz,  or  calcium  carbonate),  CaSOi-jHaO,  soluble 
anhydrite,  insoluble  anhydrite,  lime  and  calcium  hydroxide. 
Other  siliceous,  argillaceous  and  organic  materials  are  frequently 
present  as  added  foreign  material,  but  their  compositions  and 
properties  are  variable  and  hence  it  is  not  within  the  scope  of 
these  methods  to  discuss  them. 
GypBum.  14.  Gypsum  (CaS04-2H20)  is  noted  in  two  varieties,  selenite 

and  alabaster,  of  which  only  the  latter  is  of  importance  in  the 
manufacture  of  gypsum  products.  It  is  noted  in  small  grains, 
which  may  be  irregular  and  may  also  show  an  attempt  at 
prismatic  development.  Twinning  may  also  be  observed,  the 
extinction  is  inclined  and  large  extinction  angles  are  noted.  The 
indices  of  refraction  for  sodium  light  are  a  =  1.521,  fl  =  1.523  and 
7  =  1.530.  The  double  refraction  (=0.009)  is  fairly  weak  and 
first  order  white  to  yellow  interference  colors  are  generally 
observed.  The  plane  of  the  optic  axis  is  parallel  to  h  (010). 
The  optical  character  is  positive  and  the  dispersion  for  red  is 
greater  than  that  for  violet. 

The  impurities  are  often  clay,  CaCOs,  or  silica.  Clay  is  a 
very  indefinite  term  applied  to  certain  hydrous  silicates  of 
alumina,  of  which  kaolin  is  the  most  important.  Kaolin  may  be 
distinguished  from  g>T)sum  by  its  higher  indices  (i8=  1.55). 
Amorphous  clay  material  may  be  distinguished  by  its  isotropy 
with  crossed  nicols.  Quartz  has  a  higher  index  than  gypsum 
(€  =  1 .553 ;  ^  =  1 .544)  and  is  uniaxial,  optically  positive.  Calcite 
is  easily  distinguishable  by  its  extremely  high  double  refraction, 
giving  rise  to  a  white  of  the  higher  order  interference  color. 
Furthermore,  it  is  uniaxial,  optically  negative. 
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15.  Plaster   of  Paris   consists   of   either    CaS04*|H20   or  Pi««ter  of  Pans, 
soluble  anhydrite,  or  mixtures  of  both. 

(a)  CaS04*iH20  is  observed  in  vqry  minute  prism  crys- 
tallites which  are  extremely  intergrown.  These  crystallites 
apparently  are  not  twinned  in  any  definite  maimer,  but  are 
found  in  aggregates,  the  boundaries  of  which  are  those  of  the 
original  gypsum  crystals,  and  the  small  crystallites  are  orientated 
naore  or  less  parallel  to  the  C  crystallographic  axis  of  the  original 
crystal.  The  extinction  is  parallel  and  the  mean  index  is  about 
1.54  (higher  than  that  of  gypsum).  The  interference  colors  are 
low  gray,  and  the  character  of  the  principal  zone  is  positive. 

(b)  Soluble  anhydrite  also  occurs  as  minute  needles  exceed- 
ingly intergrown,  the  structure  being  practically  identical  with 
that  of  CaS04'iH20.  These  crystals,  however,  possess  an 
inclined  extinction  and  a  mean  index  of  about  1,55.  The  double 
refraction  is  low,  low-order  gray  and  white  being  the  interference 
colors  noted. 

16.  Insoluble  Anhydrite,  when  first  formed,  has  the  same  insoluble 
structure    as    that    of    CaS04'iH20    and    soluble    anhydrite,  ^^y**^*** 
namely  minute  prismatic  crystallites  irregularly  intergrown,  the 
boundaries  of  whose  aggregates  are  those  of  the  original  gypsum 
crystals.    Both  the  indices  of  refraction  and  the  double  refraction 

are  higher  than  those  of  soluble  anhydrite,  the  index  of  the 
fast  ray  being  about  1.57.  The  extinction  is  parallel  and  the 
optical  character  is  biaxial  positive.  In  all  determinable  proper- 
ties it  seems  to  be  identical  with  normal  anhydrite,  but  it  is 
extremely  fijie  grained.  Just  below  its  dissociation  point  the 
small  needle  crystallites  reconsolidate,  and  the  resulting  crystal 
is  comparatively  large,  agreeing  with  soluble  anhydrite  in  all 
its  optical  properties. 

17.  Lime  crystallizes  in  rounded  isotropic  grains  of  index  Lime, 
equal  to.  1.82  and  is  thus  easily  distinguishable  from  all  other 
constituents. 

18.  Calcium  hydroxide ,  amorphous,  occurs  in  isotropic  grains  Caidum 
with  an  index  of  1.58.    It  is  also  recognized  by  White's  calcium-    ^^^^  •• 
phenolate  test.     Due  to  insuflicient  water  during  hydration,  it 

may  show  a  strained  condition  which  manifests  itself  by  very 
low  gray  interference  colors. 
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Precautiong  for 
Physical  TmU. 


V.    PRECAUTIONS  FOR  PHYSICAL  TESTS. 

19.  Gypsum  products  are  peculiar  in  that  their  properties 
are  very  greatly  affected  by  the  small  amounts  of  impurities 
which  may  be  introduced  by  careless  laboratory  manipulation. 
In  order  to  obtain  concordant  results,  it  is  therefore  absolutely 
essential  to  observe  the  following  precautions: 

(a)  All  apparatus  shall  be  kept  thoroughly  clean.  Especially 
shall  all  traces  of  set  plaster  be  removed. 

(6)  Distilled  water,  free  from  chlorides  and  sulfates,  shall 
be  used  throughout. 

(c)  Standard  Ottawa  sand  shall  be  used  throughout.  This 
shall  be  prepared  for  use  by  washing  it  once  with  1 : 4  HCl  and 
four  times  with  distilled  water,  and  then  drying  it. 

(d)  For  all  physical  tests,  except  time .  of  set,  sufficient 
retarder  shall  be  added  to  the  sample  so  that  initial  set  will  not 
occur  within  an  hour.  It  is  recommended  that  0.1  per  cent  of  a 
recognized  commercial  retarder  be  used  for  this  purpose. 


Normal 
Confliatency. 


Apparatua. 


Method. 


VI.    NORMAL  CONSISTENCY. 

20.  In  order  that  the  results  of  testing  samples  of  different 
plaster  shall  be  directly  comparable,  it  is  necessary  that  all 
plasters  be  first  brought  to  the  same  consistency,  by  the  addition 
of  the  proper  amoimt  of  water.  An  accurate  method  for  deter- 
mining normal  consistency  is  the  most  important  step  in  the 
standardizing  of  physical  methods  of  testing  cementing  materials. 

2 1 .  For  a  description  of  the  apparatus  to  be  used  for  measur- 
ing normal  consistency,  reference  is  made  to  the  accompanying 
illustration  (Fig.  1)  of  the  Southard  viscosimeter  which  has  been 
used  with  satisfactory  results. 

The  apparatus  consists  of  a  brass  cylinder  of  2-in.  bore  with 
a  circular  disk  flange  flush  with  its  upper  end.  The  screw 
actuating  the  piston  is  f  in.  in  outside  diameter,  i-in.  pitch, 
right-hand  square  threads  ^  in.  deep.  The  top  of  the  brass 
disk  flange  is  etched  with  concentric  circles  which  vary  in 
diameter  from  6  cm.  up  to  28  cm.  by  increments  of  2  cm. 

When  in  position  for  use  the  brass  flange  is  to  be  maintained 
in  a  true  horizontal  position. 

22.  To  prepare  this  viscosimeter  for  use  see  that  the  piston, 
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^  Set  ScreW'- 


off-iR.H.  ^ 
Threads]^  deep 


10-24- 
Stove  Bolh 


\ 


3  ft 
_  u 


A'^  %  Hard  Brass  Plate  Scale  Disk, 

5j  2  "Ex.  H.  Seamless  Brass  Tube  Cylinder. 

C}  Brass  Piston  Top. 

D'j      »»  »/      Bottom. 

E;  Leather     *f      Packing. 

Fy  f^xTFIat  Bar  Steel  Support  Plate. 


6y  Brass  Cage  (Open  on  two  Sides). 

//)  ^  Hard  Brass  Piston  Screw. 

J  J  2  "Hex.  Brass  Support  Stud. 

Ky  I  x|  V.  R.  S.  Screw  Lever. 

Ly  f  Diam.  C.  R.S.  Lever  Handle. 

M}  J  Diam.  C.  R.  S.  Support  Rod , 


Fig.  I.— rSouthard  Viscosimeter. 
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cylinder  walls  and  top  of  plate  are  dean.  Then  by  turning  the 
crank,  bring  the  top  of  the  piston  exactly  flush  with  the  top  of 
the  plate.  Then  by  reverse  cranking  make  ten  complete  turns, 
which  will  lower  the  piston  to  a  point  2§  in.  below  the  top  of  the 
place.  Next  proceed  to  prepare  the  sample  of  dry  calcined 
gypsum,  adding  to  it  and  mixing  with  it  thoroughly  in  the  dry 
state,  0.1  per  cent  of  retarder.  Then  make  a  mixture  of  at 
least  300  g.  total  of  this  retarded  calcined  gypsum  and  water. 
Add  the  retarded  calcined  gypsum  to  the  water,  allowing  it  to 
soak  two  minutes.  Then  stir  vigorously  to  an  even  fluidity  for 
one  minute.  Then  immediately  pour  this  mixture  into  the  well 
in  the  center  of  the  plate  of  the  viscosimeter,  filling  the  well  just  * 
flush  with  the  top  of  the  plate.  Then  immediately  turn  the 
crank  at  the  bottom  of  the  viscosimeter  ten  turns  at  the  rate 
of  one  turn  per  second.  The  upward  motion  of  the  piston  will 
cause  the  mixture  to  overflow  into  a  circular  patty,  it  being 
understood  that  the  top  face  of  the  circular  disk  of  the  instru- 
ment is  to  be  adjusted  and  maintained  in  a  true  horizontal  plane. 
Next  take  the  average  of  the  quadrant  readings  on  the  concentric 
lines  on  top  of  the  plate. 

A  mixture  is  of  normal  consistency  if  with  this  operation 
it  gives  a  circular  patty  averaging  9.7  cm.  in  diameter.  The 
normal  consistency  shall  be  expressed  as  the  number  of  cubic 
centimeters  of  water  required  to  be  added  to  100  g.  of  the  plaster 
under  test  in  order  to  make  the  mixture  of  normal  consistency.^ 


1  The  following  is  recommended  as  a  field  method  for  the  determination  of  normal  con- 
sistency which  will  give  fairly  accurate  results: 

The  apparatus  shall  consist  of  a  piece  of  brass  tubing  2  in.  in  inside  diameter  and  4  in. 
long,  and  a  piece  of  plate  glass  about  8  in.  square.  The  brass  tubing  shall  be  cut  off  true  and 
square  at  the  ends,  and  to  the  exact  length.  Thoroughly  wet  the  cylinder  and  glass  plate  by 
immersion  in  clean  water.     Set  the  cylinder  on  end  on  top,  and  in  the  center  of,  the  glass  plate. 

Prepare  a  dry  sample  of  calcined  gypsum  by  adding  to  it  and  mixing  thoroughly,  in  a 
dry  state.  0.1  jter  cent  of  retarder  by  weight.  Next  make  a  mixture  of  this  retarded  calcined 
grypsum  and  water  of  sufficient  quantity  to  slightly  more  than  fill  the  cylinder.  The  mixture 
shall  be  made  by  adding  the  retarded  calcined  gypsum  to  the  water,  allowing  it  to  soak  for 
two  minutes.  Now  stir  vigorously  to  an  even  fluidity  for  one  minute  and  at  once  pour  this 
mixture  into  the  cylinder  so  as  to  completely  fill  it  level  with  the  top. 

Immediately  raise  the  cylinder  from  the  glass  with  a  quick,  straight  and  upward  motion 
so  as  to  withdraw  it  from  the  stucco  mass  within.  This  act  will  allow  the  stucco  and  water 
mixture  to  leave  the  cylinder,  assuming  a  cone-shaped  circular  patty  upon  the  glass  plate. 

The  normal  consistency  is  a  mixture  which  will  give  a  circular  patty  averaging  9.7  cm. 
in'diameter,  and  shall  be  expressed  as  the  number  of  cubic  centimeters  of  water  required  to  be 
added  to  100  g.  of  the  plaster  tinder  test  in  order  to  make  the  mixture  of  normal  consistency. 
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VII.    DETERMINATION  OP  WATER-CARRYING  CAPACITY. 

23.  The  water-carrying  capacity  of  a  plaster  is  the  quantity  Water-Ctrrying 
of  water  required  to  bring  it  to  a  certain  definite  consistency  as  ^"^^^^y- 
determined  by  the  method  described  in  Section  22. 

VIII.    DETERMINATION  OP  DRY  BULK. 

24.  The  method  of  determining  dry  bulk  shall  consist  of  Dry  Bulk, 
placing  a  lO-mesh  screen  above  a  20-me5h  screen,  holding  the 

two  screens  together  at  a  height  of  12  in.  above  a  straight-sided 
receptacle  of  known  volume,  and  of  about  400  cc.  content. 
Place  the  material  imder  test  on  top  of  the  10-mesh  screen  and 
pass  it  through  the  10  and  20-mesh  screens,  filling  the  receptacle 
xmder  the  12-in.  head,  then  striking  off  and  obtaining  a  net 
weight  of  the  contents  in  grams.  The  dry  bulk  is  the  average 
of  five  tests  according  to  this  method. 

IX.    DETERMINATION  OP  WET  BULK. 

25.  Wet  bulk  is  the  volume  in  cubic  centimeters  occupied  Wet  Bulk, 
by  a  mixture  of  100  g.  of  plaster  with  as  much  water  as  it  will 

take  up  when  added  to  100  cc.  of  water  and  permitted  to  settle 
for  2  minutes. 

Note. — The  method  for  determining  wet  bulk  will  be  developed  later 
by  the  Committee. 

X.    DETERMINATION  OP  TIME  OF  SETTING. 

26.  The  time  of  setting  of  a  plaster  is  the  interval  between  Time  of  Setting 
the  time  when  the  plaster  is  added  to  the  water  and  the  time  when 

the  mixture  is  no  longer  workable. 

NoTB. — Methods  for  determiniog  the  time  of  set  are  to  receive  the  further 
consideration  of  the  Committee.  The  relative  merits  of  the  "Penetration" 
and  "  Temperature  rise"  methods  for  initial  and  final  set  will  be  considered. 

XI.  DETERMINATION  OP  TENSILE  STRENGTH. 

27.  In  a  suitable  vessel,  place  five  times  the  quantity  of  Xwiiie  strength, 
water  designated  in  Section  23.    To  this  add  500  g.  of  the  dried 

sample  (Section  l).  Let  soak  for  2  minutes.  Mix  vigorously 
with  a  trowel  for  one  minute.     Cast  into  a  five-gang  briquette 
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mold,  of  the  shape  and  size  used  for  testing  Portland  cement.^ 
Do  not  cast  each  briquette  successively,  but  move  the  contaming 
vessel  back  and  forth  over  the  mold,  while  pouring  continuously. 
Work  the  briquette  slightly  with  the  point  of  the  trowel  to  remove 
air  bubbles,  and  level  off  the  briquettes.  One  hour  later,  remove 
the  briquettes  from  the  molds  and  place  them  in  a  damp  closet. 
Twenty-four  hours  later  remove  them  from  the  damp  closet  and 
place  them  in  an  air-tight  drying  closet  in  which  is  maintained 
a  supply  of  calcium  chloride  sufficient  to  keep  the  hmnidity 
below  10  per  cent.*  At  the  end  of  7  days  test  the  briquette  in  a 
standard  form  of  machine  for  measuring  tensile  strength.  If 
the  strength  of  any  one  briquette  does  not  vary  more  than  10 
per  cent  from  the  average,  the  average  shall  be  reported  as 
the  tensile  strength  of  the  material. 

XII.    DETERMINATION  OF  COMPRESSIVE  STRENGTH. 

28.  Specifications  to  be  supplied  by  the  Committee  when  the  information 
is  available. 

XIII.    DETERMINATION    OF    SAND-CARRYING    CAPACITY    OP 
CALCINED  GYPSUM. 

29.  It  is  the  sense  of  the  Committee  that  sand-canying  capacity  cannot 
be  defined  by  tensile  strength.  A  method  of  measuring  sand-carrying  capacity 
should  be  based  upon  the  working  quality  of  the  plaster  when  mixed  with 
varying  amounts  of  sand.  The  methods  adopted  should  be  independent 
of  the  nature  of  surface  to  which  the  sanded  mixture  is  applied. 

This  problem  may  be  solved  by  measuring  the  relative  plasticities  of 
sanded  mixtures,  and  the  Committee  will  have  it  tmder  consideration  during 
the  coming  year. 

1  See  Standard  Specifications  and  Tests  for  Portland  Cement  (C  9).  1918  Book  of  A.S.T.M . 
Standards. 
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Issued,  1919. 

1.  The  following  definitions  relating  to  the  resistance  to 
heat  and  the  constancy  of  volume  of  clay  refractories  are  recom- 
mended for  the  purpose  of  classification. 

2.  The  softening  point  referred  to  in  the  following  definitions  Method  of 
shall  be  determined  in  accordance  with  the  Tentative  Test  for  softo3bS*Point 
Determination  of  Softening  Point  of  Fire-Clay  Brick  (Serial 
Designation:    C  24-19  T)^  of  the  American  Society  for  Test- 
ing Materials. 

3.  The  test  for  linear  contraction  or  expansion  referred  to  Tegt  for  Linear 
in  the  following  definitions  shall  be  conducted  in  accordance  j^J^^o^  *' 
with  the  Tentative  Test  for  Determination  of  Porosity  and 
Permanent  Volmne  Changes  in  Refractory  Materials  (Serial 
Designation:   C  20  -  18  T)'  of  the  American  Society  for  Testing 
Materials. 

*  Criticisma  of  these  Tentative  Definitions  are  solicited  and  should  be  directed,  preferably 
before  January  1.  1920,  to  Mr.  A.  V.  Bleininger.  Chairnian  of  Committee  C-8  on  Refractories, 
Bureau  of  Standards,  Pittsburgh.  Pa. 

>  See  p.  594. 

«  See  p.  590. 

(625) 
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Sof  teninc  Point. 


Linear  Con- 
traction or 
Expansion. 


Option. 


I.    HIGH  HEAT  DUTY  BRICK. 

(-4)  Clay  Fire  Brick. 
(Silica  content  less  than  70  per  cent.) 

4.  The  softening  point  of  clay  fire  brick  for  high  heat  duty 
shall  not  be  lower  than  that  of  standard  cone  No.  31  (about 
1685''  C,  or  3065 "*  F.). 

5.  When  duplicate  samples  of  clay  fire  brick  for  high  heat 
duty  are  heated  uniformly  in  a  suitable  furnace  to  a  temperature 
of  1400°  C.  (2552°  F.), maintained  at  this  temperature  for  5  hours, 
and  cooled,  they  shall  not  show  a  contraction  of  more  than  1.5 
per  cent  of  the  original  length  nor  an  expansion  of  more  than 
1  per  cent. 

6.  When  a  brick  of  this  type  softens  at  a  temperature  not 
below  the  softening  point  of  standard  cone  No.  29  (about  1650°  C, 
or  3002°  F.)  it  may  be  tested  according  to  classification  {B)  for 
silicious  clay  fire  brick  without  losing  in  standing  it  if  passes 
the  tests. 


Softening  Point 


Load  Test 


Linear  Con- 
traction or 
Expansion. 


{B)  Silicious  Clay  Fire  Brick, 

(Silica  content  70  per  cent  or  over.) 

7.  The  softening  point  of  silicious  clay  fire  brick  for  high 
heat  duty  shall  not  be  lower  than  that  of  standard  cone  No.  28 
(about  1635°  C,  or  2975°  F.). 

^8.  All  silicious  clay  fire  brick  for  high  heat  duty  shall  be 
subjected  to  a  load  test  in  accordance  with  the  requirements  of 
the  Tentative  Test  for  Refractory  Materials  under  Load  at 
High  Temperatures  (Serial  Designation:  C  16-18  T)*  of  the 
American  Society  for  Testing  Materials.  The  pressure  to  be 
applied  upon  the  brick  (placed  on  end)  shall  be  25  lb.  per  sq.  in. 
and  the  maximiun  furnace  temperature  1350°  C.  (2462°  F.). 
The  brick  shall  not  show  a  contraction  of  more  than  4  per  cent 
of  the  original  length,  nor  an  expansion  of  more  than  1  per  cent. 

9.  When  duplicate  samples  of  silicious  clay  fire  brick  for 
high  heat  duty  are  heated  uniformly  in  a  suitable  furnace  to  a 
temperature  of  1400°  C.  (2552°  F.),  maintained  at  this  tempera- 
ture for  5  hours,  and  cooled,  they  shall  not  show  a  contraction 


>Seep.  581. 
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of  more  than  1.5  per  cent  of  the  origmal  length  nor  an  expansion 
of  more  than  1  per  cent. 

II.     INTERMEDIATE  HEAT  DUTY  BRICK. 

10.  The  softening  point  of  brick  for  intermediate  heat  duty  Softening  Point 
shall  not  be  lower  than  that  of  standard  cone  No.  28  (about 

1635°  C,  or  2975''  F.). 

11.  When  duplicate  samples  of  brick  for  intermediate  heat  linear  Con- 
duty  are  heated  uniformly  in  a  suitable  furnace  to  a  temperature  ^SanSon. 
of  1350''  C.  (2462''  F.),  maintained  at  this  temperature  for  5 

hours,  and  cooled,  they  shall  not  show  a  contraction  of  more 
than  1.5  per  cent  of  the  original  length  nor  an  expansion  of  more 
than  1  per  cent. 

III.     MODERATE  HEAT  DUTY  BRICK. 

12.  The  softening  point  of  brick  for  moderate  heat  duty  Softeninc  Point, 
shall  not  be  lower  than  that  of  standard  cone  No.  26  (about 

1600''  C,  or  2912°  F.). 

13.  When  duplicate  samples  of  brick  for  moderate  heat  Linear  Con- 
duty  are  heated  uniformly  in  a  suitable  furnace  to  a  temperature  H**^**®^®' 
of  1290°  C.  (2354°  F.),  maintained  at  this  temperature  for  5    '"^  '^** 
hours,  and  cooled,  they  shall  not  show  a  contraction  of  more 

than  1.5  per  cent  of  the  original  length  nor  an  expansion  of  more 
than  1  per  cent. 

IV.    LOW  HEAT  DUTY  BRICK. 

14.  The  softening  point  of  brick  for  low  heat  duty  shall  Softeninc  Point 
not  be  lower  than  that  of  standard  cone  No.  19  (about  1510°  C, 

or  2750°  F.). 
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(3)  Structural  products. 

(4)  Cast  products. 

(5)  Pottery  products. 

(b)  As  a  chemical  in 

(1)  Fertilizers. 

(2)  Portland-cement  manufacture. 

(3)  Sulfuric-add  manufacture. 

(4)  Brewing  industry. 

(c)  As  a  pigment  in 

(l)  Paints,  oil,  or  water. 
((/)  As  a  filler  in 

(1)  Paper. 

(2)  Cloth. 
(e)  As  a  flux  in 

(l)  Brass  melting. 
(/)  As  a  carrier  for 

(l)  Paris  green. 


II.    CEMENTITIOUS  BASE  PRODUCTS. 

(A)    Coatings. 

CoAiiagi.         4.  Coatings  applied  in  a  plastic  form  are  sub-divided  as 
follows: 

(a)  Plaster. — ^A  material  used  in  a  plastic  state  to 

form  a  hard  covering  for  the  interior  surfaces, 
walls,  ceilings,  etc.,  of  any  building  or  structure. 
The  word  "plaster"  is  used  without  regard 
to  the  composition  of  the  material,  defining 
only  its  use  and  location  of  use  as  contrasted 
with  the  words  "stucco"  and  "mortar." 
For  Gypsum  Plaster,  see  Part  VJll,  Section 
22  (c)  1. 

(b)  Stucco. — ^A  material  used  in  a  plastic  state  to 

form  a  hard  covering  for  the  exterior  walls 
or  other  exterior  surfaces  of  any  building  or 
structure.  The  word  "stucco"  is  used  with- 
out regard  to  the  composition  of  the  material, 
defining  only  its  use  and  location  of  its  use. 
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as  contrasted  with  the  words  ''plaster"  and 
"mortar." 
For    Gypsum   Stucco,   see   Part   VIII,    Section 
22  (c)  g. 

(B)    Bondings. 

5.  Bondings  applied  in  a  plastic  form  are  sub-divided  as  Boadiagi. 
follows: 

(a)  Mortar. — ^A  material  used  in  a  plastic  state, 
becoming  hard  in  place,  to  bond  together 
such  materials  as  brick, .  stone,  tile,  gypsum 
blocks,  terra  cotta,  etc.,  in  building  walls, 
partitions,  colimms,  foundations,  piers,  floors, 
and  roof  arches,  etc.  The  word  "mortar" 
is  used  without  regard  to  the  composition  of 
the  material,  defining  its  use  as  a  bonding 
material,  as  contrasted  with  the  words  "stucco" 
and  "plaster." 
For  Gypsum  Mortar,  see  Part  VIII  (B)— (Define 
tion  to  follow.) 

{€)    Structuhal  Products. 

6.  Gypsum  structural  products  are  sub-divided  as  follows:  Stactani 

(Definitions  to  follow.)  Prod«ctt, 

(a)  Gypsum  Plaster  Boards, 
{b)  Gypsum  Blocks  are  sub-divided  as  follows: 

(1)  Floor  tile. 

(2)  Book  tile. 

(3)  Roof  tile. 

(4)  Partition  blocks. 

(5)  Furring  tile. 

(6)  Colunm  covering. 

(c)  Concrete  is  sub-divided  as  follows: 
(l)  Arches — floor  and  roof. 

(D)    Cast  Products. 

7.  Gypsum  cast  products  are  sub-divided  as  follows:  Cmc  Pro4«eto. 

(Definitiom  to  IcXiow.) 
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(E)    Pottery  Products. 

8.  Gypsum  pottery  products  are  sub-divided  as  follows: 
(Definitions  to  follow.) 


FsrtUIssrs. 


III.    CHEMICAL  PRODUCTS. 

(A)    Fertilizers. 

9.  Gypsum  fertilizers  are  sub-divided  as  follows: 
(Definitions  to  follow.) 


Portfsnd-Csmsat 
Haniifactiirs. 


(B)    Portland-Cement  Manufacture. 

10.  The  uses  of  gypsum  in  Portland-cement  manufacture 
may  be  sub-divided  as  follows: 

(Definitions  to  follow.) 


Sttlfuiic-Add 
Hsniifactiirs. 


(C)    SuLFURic-AciD  Manufacture. 

11.  The  uses  of  gypsum  in  sulfuric-add  manufacture  may 
be  sub-divided  as  follows: 

(Definitions  to  follow.) 


(D)      (Title  to  foUow.) 

12.  The  uses  of  gypsum  in  (another  chemical  process)  may  be 
sub-divided  as  follows: 

(Definitions  to  follow.) 

IV.    PIGMENT  PRODUCTS. 

(A)    Coatings  Applied  with  Brush. 

13.  Liquid  gypsum   coatings  applied  with  a  brush   are 


Coatiiif  s  Apptisd 

with  Brush.         sub-divided  as  follows: 


(Definitions  to  follow.) 

(B)      (Title  to  follow.) 

14.  (Another  pigment  product)  are  sub-divided  as  follows: 
(Definitions  to  follow.) 
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V.    FILLER  PRODUCTS. 

(A)    Paper  Fillers. 

15.  Gypsum  paper  fillers  are  sub-divided  as  follows:  Pa^  FUitn. 

(Definitions  to  follow.) 


(JB)    Cloth  Fillers. 

16.  Gypsum  doth  fillers  are  sub-divided  as  follows:  cioth  fui«n. 

(Definitions  to  follow.) 


(C)     (TiUe  to  foUow.) 

17.  Gypsum  (other  fillers)  are  sub-divided  as  follows: 
(Definitions  to  follow.) 


VI.    FLUX  PRODUCTS. 

(A)    Foundry-Core  Fluxes. 

is.  Gypsum  foundry-core  fluxes  are  sub-divided  as  follows:  Fouadry-Cors 
(Definitions  to  follow.)  times. 

(B)     (Tide  to  foUow.) 

19.  Gypsum  (other  fluxes)  are  sub-divided  as  follows: 
(Definitions  to  follow.) 


VII.    (Other)  PRODUCTS. 
(A)     (Title  to  follow.) 

20.  Gypsum  (other  products)  are  sub-divided  as  follows: 

(Definitions  to  follow.) 

(B)     (Title  to  follow.) 

21.  Gypsum  (other  products)  are  sub-divided  as  follows: 

(Definitions  to  follow.) 
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7IIL    CLASSES,  TYPES  AND  FORMS  OF  CEMENTITIOUS 
BASE  PRODUCTS. 

(A)    Coatings. 

cuuMof         22.  Classes. — Gypsum    coatings   applied   in    plastic   form 
Coatiagt.   (plasters  and  stuccoes)  are  divided  into  several  classes  depend- 
ing upon  the  predominating  cementitious  material,  as  follows: 

(a)  LumP'Lime  Plaster  and  Stucco. 

1.  Lump-Lime  Plaster. — ^A  plaster  in  which  the  pre- 
dominating cementitious  material  is  lime  putty 
made  by  slaking  quicklime  at  the  job. 

£.  Lump-Lime   Stucco. — ^A    stucco   in   which    the   pre- 
dominating cementitious  material  is  lime  putty 
made  by  slaking  quicklime  at  the  job. 
(6)  Hydrated-Lime  Plaster  and  Stucco. 

1.  Hydrated-Lime  Plaster. — ^A  plaster  in  which  the  pre- 
dominating cementitious  material  is  hydrated 
lime.  It  may  be  either  "job-mixed  plaster" 
or  "prepared  plaster."     (See  Section  23.) 

g.  Hydrated-Lime  Stucco. — ^A  stucco  in  which  the  pre^ 
dominating  cementitious  material  is  hydrated 
lime.  It  may  be  either  "job-mixed  stucco" 
or  "prepared  stucco."  (See  Section  23  {a)2, 
or  (6)«.) 
( )  Gypsum  Plaster  and  Stucco. 

1.  Gypsum  Plaster. — ^A  plaster  in  which  the  predomi- 
nating cementitious  material  is  calcined  gypsum. 

(Frequently  called  "cement  plaster,"  "hard  wall  plaster," 
"patent  plaster,"  "calcined  plaster,"  "rock-wall  plaster." 
"stucco  wall  plaster,"  etc.  The  use  of  these  terms  should 
be  avoided.) 

t.  Gypsum  Stucco. — ^A  stucco  in  which  the  predominating 
cementitious  material  is  calcined  gypsum, 
(i)  Keene^s-Cement  Plaster  and  Stucco. 

1.  Keene's-Cement  Plaster. — ^A  plaster  in  which  the 
predominating  cementitious  material  is  Keene's 
cement. 

«•  Keene's-Cement  Stucco. — ^A  stucco  in  which  the  pre- 
dominating cementitious  material  is  Keene's 
cement. 
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(e)  ParUand-Cemeni  Plaster  and  Stucco. 

1.  PorUand-Cemenl  Plaster.— A  plaster  in  which  the 
predominating  cementitious  material  is  Portland 
cement. 
j8.  Portland-Cement  Stucco. — ^A  stucco  in  which  the 
predominating  cementitious  material  is  Portland 
cement. 
(J)  Natural-Cement  Plaster  and  Stucco. 

1.  Natural-Cement    Plaster. — ^A    plaster    in    which    the 
predominating   cementitious  material  is  natural 
cement. 
S.  Natural-Cement  Stucco. — ^A  stucco  in  which  the  pre- 
dominating   cementitious    material    is    natural 
cement. 
23.  Forms. — ^Plasters  and  stuccoes  are  divided  into  several  Forms  of 
forms  depending  upon  the  amount  of  mixing  done  at  the  mill  ^•***«»- 
of  the  producer  as  follows: 
(a)  Job-Mixed  Plaster  and  Stucco. 

1.  Job-Mixed    Plaster. — ^A    plaster    in    which    all    the 

ingredients  are  mixed  at  the  job. 
S.  Job-Mioced  Stuuo. — ^A  stucco  in  which  all  the  ingre- 
dients are  mixed  at  the  job. 
(6)  Prepared  Plaster  and  Stucco. 

1.  Prepared  Plaster. — ^A  plastering  material  mixed   at 

the  mill  by  the  producer  with  all  the  constituent 
parts  in  their  proper  proportion,  with  the  excep- 
tion of  the  aggregate  which  may  or  may  not  be 
incorporated  with  the  mixture  at  the  mill. 

Prepared  plasters  are  sub-divided  into  "ready- 
mixed  plasters"  and  "neat  plasters."  See  defini- 
tion of  these  plasters. 

2.  Prepared  Stucco. — ^A  stucco  material  mixed  at  the 

mill  by  the  producer  with  all  the  constituent 
parts  in  their  proper  proportion,  with  the  excep- 
tion of  the  aggregate  which  may  or  may  not  be 
incorporated  with  the  mixture  at  the  mill. 

Prepared  stuccoes  are  sub-divided  into  "ready 
mixed  stucco"  and  "neat  stuccoes."  See  defini- 
tions of  these  stucooeSt 
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5.  Ready-Mixed  Plaster. — ^A  "prepared  plaster"  requiring 
only  the  addition  of  water  to  make  it  ready  for 
use. 

This  term  distinguishes  "ready-mixed  plaster"  from  "neat 
plaster." 

4.  Ready-Mixed  Stucco. — ^A  "prepared  stucco"  requiring 

only  the  addition  of  water  to  make  it  ready  for 
use. 

This  term  distinguishes  "ready-mixed  stucco"  from  "neat 
stucco." 

5.  Neat  Plaster. — ^A  "prepared  plaster"   requiring  the 

addition   of  boti   the  aggregate   and  water   to 
make  it  ready  for  use. 

This  term  distinguishes  "neat  plaster"  from  "ready-mixed 
plaster." 

6.  Neat  Stucco, — ^A    "prepared    stucco"    requiring   the 

addition  of  both  the  aggregate  and  water  to  make 
it  ready  for  use. 

This  term  distinguishes  "neat  stucco"  from  "ready-mixed 
stucco." 

Types  of  24.  Types. — ^Plasters  and  stuccoes  are  divided  into  several 

Coatingi.  ^yp^  depending  upon  the  following  conditions: 

(a)  Material  Used  as  an  Aggregate. 

1.  Sand  Plaster  and  Sand  Stucco. 

Sand  Plaster, — ^A  plaste;:  in  which  sand  is  used 
as  the  aggregate.  This  expression  is  used  with- 
out regard  to  either  the  cementitious  material 
employed,  or  the  place  of  mixing  the  ingredients. 

This  term  distinguishes" sand  plaster"  from  "pulp  plaster." 

Sand  Stucco. — ^A  stucco  in  which  sand  is  used 
as  the  aggregate.  This  expression  is  used  with- 
out regard  to  either  the  cementitious  material 
employed,  or  the  place  of  mixing  the  ingredients. 

This  term  distinguishes  "sand  stucco"  from  "pulp  stucco." 

2.  Pulp  Plaster  and  Pulp  Stucco. 

Pulp  Plaster. — ^A  plaster  in  which  pulp  is  used 
as  the  aggregate.     This  expression  is  used  with- 
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out  regard  to  either  the  cementitious  material 
employed  or  the  place  of  mixing  the  ingredients. 

This  expression  distinguishes  "pulp  plaster"  from  "sand 
plaster." 

Pidp  Stucco. — ^A  stucco  in  which  pulp  is  used 
as  the  aggregate.  This  expression  is  used  with- 
out regard  to  either  the  cementitious  material 
employed  or  the  place  of  miring  the  ingredients. 

This  expression  distinguishes  "pulp  stucco"  from  "sand 
stucco." 

5.  Fiber  Plaster  and  Fiber  Stucco. 

Fiber  Plaster. — ^A  plaster  in  which  fiber  is 
used  as  the  aggregate.  This  exprtesion  is  used 
without  regard  to  either  the  cementitious  material 
employed  or  the  place  of  mixing  the  ingredients. 

Fiber  Stuuo. — ^A  stucco  in  which  fiber  is  used 
as  the  aggregate.  This  expression  is  used  with- 
out regard  to  either  the  cementitious  material 
employed  or  the  place  of  mixing  the  ingredients. 
(6)  Number  of  Coats. 

1.  Two-Coat  Work.     (Definition  to  follow.) 

2.  Three-Coat  Work.     (Definition  to  follow.) 

First  or  Scratch  Coat. — ^The  first  coat  of  plaster 
or  stucco.  It  is  appHed  directly  to  the  lath  or 
masonry  surfaces  to  be  covered,  and  is  scratched 
before  thoroughly  dry  to  provide  a  better  bond 
for  the  next  coat. 

Second  or  Browning  Coat. — ^The  second  coat  of 
plaster  or  stucco.     Generally  used  only  in  three- 
coat  work,  but  does  sometimes  mean  the  finishing 
coat  in  two-coat  work. 
{c)  Method  of  Application. 

1.  Dry  Scratch  Work.     (Definition  to  follow.) 
S.  Doubled-up  Work.     (Definition  to  follow.) 
5.  Drawn  Work.     (Definition  to  follow.) 
(d)  Finish. — ^The  finish  given  to  a  plastered  or  stuccoed  surface 
is  sub-divided  as  follows: 

Finish  or  White  Coat. — ^The  last  coat  of  plaster 
or  stucco.     In  three-coat  work  it  is  applied  to 
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the  second  coat,  and  in  two-coat  work  it  is  applied 
to  the  first  coat,  and  then  sometimes  known  as 
the  second  coat. 
1.  White  Troweled  or  Smooth  Finish.    (Definition  to  follow.) 
S.  Sand-Float  or  Rough  Finish,     (Definition  to  follow.) 
5.  Pebble  Dash  Finish.    (Definition  to  follow.) 
4.  Stippled  Finish.     (Definition  to  follow.) 

ifi)    Bondings. 

Development  of  Part  II  (B),  Section  5.     Definitions  to  follow. 

(p)  .Structural  Products. 

Development  of  Part  II  (C),  Section  6.     Definitions  to  follow. 

(Z?)    Cast  Products. 

Development  of  Part  II  {D),  Section  7.     Definitions  to  follow. 

(£)    Pottery  Products. 

Development  of  Part  II  (£)»  Section  8.     Definitions  to  follow. 


IX.    CLASSES,  TYPES  AND  FORMS  OF  CHEMICAL  PRODUCTa 
Development  of  Part  III,  Sections  9-12.     Definitions  to  fdlow. 


X.    CLASSES.  TYPES  AND  FORMS  OF  PIGMENT  PRODUCTS. 
Development  of  Part  IV,  Sections  13-14.     Definitions  to  follow. 


XI.    CLASSES,  TYPES  AND  FORMS  OF  FILLER  PRODUCTS. 
Development  of  Part  V,  Sections  15-17.     Definitions  to  follow. 


XII.    CLASSES.  TYPES  AND  FORMS  OF  FLUX  PRODUCTS. 
Development  of  Part  VI,  Sections  18-19.     Definitions  to  follow. 
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XIII.    CLASSES,  TYPES  AND  FORMS  OP  (Other)  PRODUCTS. 
Development  of  Part  VII»  Sections  20-21.     Definitions  to  follow. 


XIV.    GLOSSARY. 

{A)    Definitions  of  Ingredients  of  Gypsum  Product3. 

1.  Gypsum. — Gypsum  is  a  hydrous  calcium  sulfate,  formula 

CaSO,.2HfO,  which  may  contain  varying  percentages 
of  silica,  alumina,  iron  oxide,  and  carbonates  of  calcium 
and  magnesium. 

Limitations  as  to  percentages  of  impurities  should  be  established. 

2.  Uncalcined  Gypsum. — A  synonym  for  gypsum. 

Generally  used  to  mean  the  raw  material  as  taken  from  the  mine 
or  quarry  for  commercial  use. 

3.  Mass  Gypsum. — (Definition  to  follow.) 

4.  Crushed  Gypsum. — ^A   form   of   uncalcined   gypsum.      The 

size  (state  size  limitations),  distinguishing  it  from  ''ground 
gypsum." 

5.  Ground   Gypsum. — ^A   form   of   uncalcined   gypsum.      The 

size  (sute  size  limitations),  distinguishing  it  from  ''crushed 
gypsum." 

6.  Calcined  Gypsum. — ^A  product  resulting  from  the  partial  or 

complete    calcination    of    gypsum.      A    cementitious 
material   often   used   in   stuccoes,    plasters,    mortars, 
concretes,  etc.,  as  the  active  setting  material. 
Chemically  pure  calcined    gypsum  has  the  formula  CaS04.HsO. 

The  commercial  material  has  the  same  impurities  as  gypsum;  silica, 

alumina,  iron  oxide,  and  carbonates  of  calcium  and  magnesium. 

Limitations  as  to  percentage  of  impurities  should  be  established. 

Frequently  called  "Plaster  of  Paris,"  the  use  of  which  should  bt 

avoided.     (See  Part  XIV,  Glossary,  Section  29.) 

7.  Cement. — ^A  material  or  a  mixture  of  materials  having  cemen- 

titious properties  (as  hydrated  lime,  Portland  cement, 
calcined  gypsum,  natural  cement,  glue,  asphalt,  Keene's 
cement,  etc.).  The  word  "cement"  is  used  without 
regard  to  the  composition  of  the  material,  and  does  not 
define  its  use  or  location  of  use  as  do  the  words  "stucco," 
"plaster"  and  "mortar." 
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8.  Concrete, — ^A  mixture  of  one  or  more  cementitious  materials 

(as  Portland  cement,  hydrated  lime,  calcined  gypsimi, 
natural  cement,  etc.)>  with  an  aggregate  of  sand,  broken 
stone,  cinders,  asbestos  fiber,  etc.,  which  becomes  a 
solid  mass  when  the  cementitious  materials  have  hardened. 

9.  Portland  Cement. — ^The  product  obtained  by  finely  pulverizing 

clinker  produced  by  calcining  to  incipient  fusion  an 
intimate  and  properly  proportioned  mixture  of  argilla- 
ceous and  calcareous  materials,  with  no  additions 
subsequent  to  calcination  excepting  water  and  calcined 
or  uncalcined  gypsum. 

Definition  taken  from  Standard  Specifications  and  Tests  for  Port- 
land Cement  (Serial  Designation:  C  9)  of  the  American  Society  for 
Testing  Materials.* 

10.  Natural  Cement, — ^The  finely  pulverized  product  resulting 

from  the  calcination  of  an  argillaceous  limestone  at  a  tem- 
perature only  sufficient  to  drive  off  the  caronbic  acid  gas. 

Definition  taken  from  Standard  Specifications  for  Cement  (Serial 
Designation:  C  10)  of  the  American  Society  for  Testing  Materials.* 

11.  Keene^s  Cement, — (Definition  to  follow.) 

12.  Quicklime, — ^A  material  the  major  part  of  which  is  calcium 

oxide  or. calcium  and  magnesium  oxide,  which  will  slake 
on  the  addition  of  water. 

Definition  taken  from  Standard  Specifications  for  Quicklime 
(Serial  Designation:  C  5)  of  the  American  Society  for  Testing 
Materials,'  where  it  is  divided  into  two  forms,  "limip"  and  "pul- 
verized."    See  definitions  of  "lump  lime"  and  "pulverized  lime." 

Also  known  as  "lime,"  "lump  lime,"  "burned  lime,"  "caldnde 
lime,"  the  use  of  which  terms  should  be  avoided. 

13.  Lump  Lime, — ^A  form  of  quicklime.     The  size  taken  from 

the  kiln  without  crushing  or  grinding,  distinguishing  it 
from  "pulverized  lime." 

Definition  taken  from  Standard  Specifications  for  Quicklime 
(Serial  Designation:  C  5)  of  the  American  Society  for  Testing 
Materials.*  The  form  of  quicklime  generally  slaked  at  the  job  tc 
make  "lime  putty." 

14.  Pulverized   Lime. — ^A   form   of   quicklime;     "lump   Ume" 

reduced  in  size  to  pass  a  i-in.  screen,  distinguishing  it 
from  "lump  Ume." 

Definition    taken   from    Standard    Spedficationi    for    Quiddimt 
>  See  1918  Book  of  A.S.T.M.  SUndarda. 
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(Serial  Designation:  C  5)  of  the  American  Society  for  Testing 
Materials.^  This  form  of  quicklime  is  seldom  slaked  at  the  job  to 
produce  "lime  putty." 

15.  Eydrated  Lime. — ^A  cementitious  material  often  used  in 

stucco,  plaster,  mortar,  etc.,  as  an  active  setting  agent. 
Always  prepared  at  the  mill  of  the  producer  and  never 
made  at  the  job  from  quicklime. 

The  definition  given  in  the  Standard  Specifications  for  Hydrated 
Lime  (Serial  Designation:  C  6)  of  the  American  Society  for 
Testing  Materials*  is  as  follows:  "A  dry  flocculent  powder  resulting 
from  the  hydration  of  quicklime."  Analysis  required  by  these 
specifications  permits  only  the  amount  of  water  necessary  to  satisfy 
chemical  hydration.  This  makes  production  of  hydrated  lime 
impossible  at  the  job. 

16.  Lime   Putty. — ^The    predominating    cementitious    material 

in  lime  plaster,  lime  stucco  and  lime  mortar.  Made  by 
slaking  "quicklime"  with  an  excess  of  water,  or  by 
adding  water  to  "hydrated  lime."  A  white,  cream-like, 
smooth  plastic  paste. 

Also  called  "slaked  lime*"  the  use  of  which  term  should  be  avoided. 

17.  Lime  Paste. — ^A  synonym  of  "lime  putty." 

18.  Aggregate. — ^The  inert  materials  used  as  a  filler  in  stucco, 

plaster,  mortar,  concrete  mixtures,  without  regard  to 
their  function  as  a  binding  material. 

19.  Fine  Aggregate. — (Definition  to  follow.) 

20.  Filler. — ^A  synonym  for  "aggregate." 

21.  Sand. — (Definition  to  follow.) 

22.  Pidp. — ^A  binder  used  in  stucco  and  plaster.     Made  by 

grinding,  crushing  or  shredding  wood  in  a  manner  similar 
to  that  in  preparing  wood  pulp  in  paper  manufacture. 
One  of  the  general  classed  of  fiber  binders. 

23.  Binder. — ^A  material  used  in  stucco  and  plaster  to  increase 

the  tensile  strength,  intended  to  prevent  cracking  and 
crumbling. 

24.  Fiber. — A  general  class  of  material  used  as  binders  in  stucco 

and  plaster.    May  be  of  wood,  asbestos,  hemp,  etc. 

25.  Hair. — ^A  binder  used  in  stucco  and  plaster.     Obtained 

from  goats,  cattle  or  other  animals.  One  of  the  general 
class  of  fiber  binders. 


>  Sm  1918  Book  of  A.8.T.M.  Staadaida. 
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26.  Asbestos. — (Definition  to  follow.) 

27.  Reiarders. — ^Any  material  used  in  stucco,  plaster,  mortar, 

concrete,  etc.,  to  reduce  the  rapidity  with  which  the 
cementitious  materials  set. 

28.  Accelerators, — ^Any  material  used  in  stucco,  plaster,  mortar, 

concrete,  etc.,  to  increase  the  rapidity  with  which  the 
cementitious  materials  set. 

(B)    Terms,  the  Use  of  Which  Should  be  Avoided  if 

Possible. 

29.  Plaster-of 'Paris, — This  term  uses  "plaster"  in  a  sense  not  in  agree- 

ment with  the  definition.  Also,  this  material  is  wrongly  considered 
to  be  plaster^  resulting  in  misunderstandings.  "Calcined  gypsiun" 
is  the  tenn  that  should  be  used.     (See  Part  XIV,  Glossary,  Section  6.) 

30.  Cement  Plaster. — The  term  lacks  definiteness,  as  it  has  been  used  to 

mean  both  "gjrpsum  plaster"  and  "Portland-cement  plaster." 

31.  Hard  Wall  Plaster. — See  Part  XV,  Appendix,  Section  20. 

32.  Rock  Wall  Plaster. — See  Part  XV,  Appendix,  Section  20. 

33.  Patent  Plaster. — See  Part  XV,  Appendix,  Section  20. 

34.  Calcined  Plaster. — See  Part  XV,  Appendix,  Section  20. 

35.  Stucco  Plaster. — See  Part  XV,  Appendix,  Section  20. 

36.  Wall  Plaster. — See  Part  XV,  Appendix,  Section  20. 

37.  Stucco  Wall  Plaster. — See  Part  XV,  Appendix,  Section  20. 

38.  Ceiling  Plaster, — See  Part  XV,  Appendix,  Section  20. 

39.  Dry  Mortar. 

40.  Bag  Mortar. 

41.  Plaster  Mortar. 

42.  Stucco  Mortal. 

43.  Ltme. — it  has  been  misused  to  mean  any  cementitious  lime  material 

without  regard  to  its  chemical  or  physical  nature,  and  now  lacks 
specific  meaning.  Chemically  pure  lime  (CaO)  is  seldom  used  in 
the  arts.    See  definition  of  ' '  quicklime. ' ' 

44.  Burned  Lime. — See  definition  of  "quicklime,"  Part  XIV,  Glossary, 

Section  12. 

45.  Calcined  Lime. — See  definition  of  "quicklime,"  Part  XIV,  Glossary, 

Section  12. 

46.  Slaked  Lime. — See  definition  of  "lime  putty"  or  "limt  paste,"  Part 

XIV,  Glossary,  Sections  16  or  17. 

47.  Building  Lime. — See  definition  of  "quicklime,"  "lump  lime,"  "pul- 

[vcrized  hme."  "hydrated  lime,"  Part  XIV.  Glossary,  SectioM  12-15. 

48.  Land  Plaster. 
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APPENDIX. 


XV.    DEVELOPMENT  OP  DEFINITIONS. 

(A)    Stucco. 

1.  The  word  "stucco"  is  derived  from  the  old  High  German  stvm: 
word  "stuchhi"  meaning  "a  crust"  or  "piece." 

2.  Webster's  Unabridged  Dictionary  defines  the  "stucco" 
as  "plaster  of  any  kind  used  as  a  coating  for  walls;  especially 
a  fine  plaster,  composed  of  lime  or  gypsum,  sand  and  pounded 
marble,  used  for  internal  decorations  and  fine  work."  From 
this  it  appears  that  "stucco"  may  mean  a  coating  for  either 
exterior  or  interior  walls,  with  particular  reference  to  interior 
ornamental  work  as  moldings,  cornices,  etc. 

3.  Manufacturers  have  used  the  word  stucco  to  mean 
.  different  materials  without  regard  to  the  location  of  the  sur- 
face to  which  it  is  applied.    The  following  shows  how  "stucco" 
has  been  used  by  various  manufacturers. 

(a)  Atlas  Wall  Plaster  Co.,  Louisville,  Ky.,  produce  "Atlas 
Stucco  Finish"  for  interior  finish  only,  which  is  a  calcined 
gypsum  product. 

(6)  Michigan  Gypsum  Co.,  Grand  Rapids,  Mich.,  produce 
"N.  P.  Brand  Stucco"  for  interior  finish  only,  which  is  a  caldned 
gypsum  product. 

(c)  Plymouth  Gypsum  Co.,  Fort  Dodge,  Iowa,  produce 
"Plymouth  Rock  Stucco,"  use  not  given,  but  probably  for 
exterior  work;  which  is  a  calcined  gypsum  product. 

{d)  The  Associated  Metal  Lath  Manufacturers  have  defined 
"stucco"  as  referring  solely  to  a  covering  of  an  exterior  wall 
without  regard  to  the  composition  of  the  material. 

{e)  Monument  Plaster  Co.,  Harrison,  N.  J.,  produce 
"Oriental  Stucco,"  a  material  for  exterior  finish  only.  This  is 
a  lime  product. 

(/)  The  Association  of  American  Portland  Cement  Manu- 
facturers have  prq)ared  Bulletin  No.  22  on  Portland-Cement 
Stucco.  In  this  Bulletin  "stucco"  is  used  to  mean  a  covering 
of  an  exterior  wall  only. 

4.  An  examination  of  other  literature  in  which  the  word 
"stucco"  is  used  shows  the  following: 
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(a)  Mr.  Edwin  C.  Eckel,  C.E.,  in  his  book  on  "Cements, 
Limes  and  Plasters*'  considers  "stucco"  as  a  synonym  for 
Plaster  of  Paris  without  definition  as  to  its  use  in  exterior  or 
interior  work. 

(b)  Many  books  describing  exterior  treatments  for  build- 
ings by  applying  coatings  of  cementitious  materials,  use  the 
word  "stucco"  in  describing  the  materials. 

(c)  The  paint  manufacturers  that  produce  materials  for 
coloring,  dampproofing  and  weatherproofing  stucco  use  the  word 
"stucco"  to  mean  the  material  used  to  coat  an  exterior  wall. 

(d)  Among  architects,  building  contractors,  and  build- 
ing owners,  the  word  "stucco"  has  grown  to  mean  an  exterior 
wall  covering  or  coating. 

.  5.  Consequently,  it  is  advisable  to  discontinue  the  use 
of  the  word  "stucco"  to  describe  a  covering  material  for  an 
interior  surface;  since,  where  the  greatest  study  of  the  materials 
for  exterior  surface  covering  has  been  made,  "stucco"  has 
been  used  to  differentiate  this  use  of  material  from  all  others. 

(B)    Plaster. 

PiMt«r.         6.  The  word  "plaster"  is  derived  from  the  Greek  and 
Latin  words  meaning  "to  daub  on"  or  "to  stuff  in." 

7.  Webster's  Unabridged  Dictionary  defines  "plaster" 
as  "a  composition  of  lime,  water  and  sand  with  or  without 
hair  as  a  bond,  for  coating  walls,  ceilings  and  partitions  of 
houses;"  also  as  "calcined  gypsum  or  plaster  of  Paris,  especially 
when  ground,  as  used  for  making  ornaments,  figures,  moldings, 
etc." 

8.  For  many  years,  plasters  have  been  divided  into  two 
classes,  interior  and  exterior  plasters,  depending  upon  the  loca- 
tion or  exposure  of  the  surface  to  which  the  material  is  applied. 
Exterior  plaster  is  better  defined  as  "stucco"  and  should  be 
so  called.  As  a  result,  the  above  distinction  is  not  necessary 
and  by  elimination,  "plaster"  means  but  one  thing,  namely: 
a  coating  for  interior  surface  not  exposed  to  weather. 

9.  Objection  to  this  limitation  in  the  definition  of  plaster 
will  perhaps  be  made  by  those  who  use  the  term  "exterior 
plaster"  rather  than  stucco  and  the  few  using  "stucco"  to 
mean  a  special  form  of  material  for  interior  work. 
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10.  It  will  be  noted  that  the  definition  of  "plaster"  pro- 
posed in  Part  II,  Section  4  (a),  does  not  include  uses  of  the 
material  not  given  in  either  the  root  of  the  word  or  in  its  dic- 
tionary definition.  The  proposed  definition  merely  limits  the 
meaning  of  the  word  in  order  to  make  it  a  foundation  on  which 
can  be  built  a  collection  of  terms  that  will  accurately  describe 
the  many  various  materials  and  mixtures  used  in  plastering. 

11.  This  restricted  use  of  the  word  "plaster"  will  prevent 
the  present  confusion  between  plasters  and  the  materials  used 
in  making  plaster,  and  make  clear  at  once  the  designed  use 
of  the  material.  Evidence  of  this  confusion  is  found  in  the 
expression  "Plaster  of  Paris,"  which  to  many  has  meant 
''plaster."  The  preceding  definitions  have  shown  that  this 
material  is  not  plaster,  but  rather  is  "calcined  gypsum,"  which 
it  should  be  called.  Other  confusing  expressions  are  "stucco 
wall  plaster,"  and  "stucco  plaster,"  which  have  been  used  in 
the  past  without  regard  to  the  location  of  the  use  of  the  material, 
and  mean  either  interior  or  exterior  wall  covering  material 
depending  only  upon  the  connection  in  which  they  are  used  or 
the  nature  of  tiie  product  produced  by  the  manufacturer 
marketing  the  materials.  All  these  and  similar  misunder- 
standings are  obviated  by  using  the  suggested  definitions  for 
"plaster"  and  "stucco."    ' 

(C)    Mortar. 

12.  The  word  "mortar"  is  derived  from  the  Latin  word  ii«rur. 
"mortarium,"  meaning  a  vessel  in  which  substances  are  poimded 

or  rubbed,  and  later  the  pounded  or  rubbed  substances. 

13.  Webster's  Unabridged  Dictionary  defines  the  word 
as  "a  building  material  made  by  mixing  lime,  cement  or  plaster 
of  Paris  with  sand,  water  and  sometimes  other  materials;  used 
in  masonry  for  joining  stones,  bricks,  etc.,  also  for  plastering 
and  in  other  ways."  From  this  it  appears  that  "mortar" 
means  the  same  as  that  given  in  preceding  paragraphs  for 
stucco,  plaster,  and  mortar. 

14.  The  use  of  the  word  "mortar"  as  given  in  Part  II, 
Section  5  (a) ,  adds  no  new  meaning,  but  restricts  it  to  a  particular 
ute,  rendering  unnecessary  such  expressions  as  "stucco  mortar/' 
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"plaster  mortar,"  etc.  It  will  also  remove  the  confusion  result- 
ing from  using  the  same  expression  to  define  materials  used  in 
making  stuccoes,  plasters  and  mortars. 

(D)    Plasters  and  Plastering  Materials. 

putteriAiid  15.  A  careful  distinction  should  be  made  between  plaster 

Miitl^t!  ^^^  ^^  materials  used  to  make  plaster.  For  instance,  hydrated 
lime  may  or  may  not  be  mixed  with  sand  or  other  aggregates 
and  a  binder  to  make  plaster.  In  this  case,  if  the  plaster  is 
used  for  scratch  or  brown  coat  work,  no  one  individual  material 
is  plaster,  but  the  completed  mixture  is  plaster.  It  is  obvious 
that  the  aggregate  or  fiber,  even  when  water  is  added,  does  not 
constitute  plaster;  consequently  the  hydrated  lime  in  this 
case  is  not  justly  considered  plaster,  as  it  is  a  part  of  the  mixture 
in  the  same  manner  that  the  aggregate  and  binder  are  parts 
of  the  mixture.  However,  in  finishing  coat  work,  if  calcined 
gypsum  is  not  added  to  gage  the  mixture,  the  hydrated  lime 
is  plaster. 

16.  The  statements  in  Section  15  are  not  contradictory 
when  the  definition  for  "plaster"  in  Part  II,  Section  4  (a),  is 
carefully  considered.  Also,  this  distinction  will  cause  no  con- 
fusion in  practice,  as  hydrated  lime,  or  even  calcined  gypsum, 
is  seldom  used  alone  in  finishing  coat  work,  the  two  materials 
being  mixed  together  to  make  finishing  coat  plaster. 

17.  An  examination  of  literature  descriptive  of  this  class 
of  plaster  shows  a  confusing  variety  of  different  expressions, 
all  of  which  are  used  in  naming  the  same  materials  used  for  the 
same  purpose.  Some  of  these  terms  and  the  producers  using 
them  are  as  follows: 

Cement  Plaster  is  used  by: 

r 

Plaster  Manufacturers'  Assoc.  Crown  Gypsum  Co. 

U.  S.  Gypsum  Co.  Pl)rmouth  Gypsima  Co. 

Michigan  Gypsimi  Co.  Manitoba  Gypsum  Co. 

Overland  G>'psum  Co.  American  Cement  Plaster  Co.  • 

American  Gypsum  Co.  Rock  Plaster  Mfg.  Co. 

Southern  Gypsum  Co.  J.  B.  King  and  Co. 

Atlas  Wall  Plaster  Co.  The  Alabastine  Co. 

Texas  Cement  Co.  Acme  Cement  Plaster  Co. 

Arden  Plaster  Co.  Wotherspoon  Plaster  Mills,  Inc, 
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18.  From  this  list,  which  is  only  representative,  it  is 
evident  that  in  the  central  and  western  parts  of  this  country 
"cement  plaster"  is  very  generally  used  to  mean  "gypsimi 
plaster."  Without  doubt,  many  people  must  think  that 
"gypsum  or  calcined  gypsum"  means  the  same  as  "cement." 
This  understanding  must  cause  much  confusion,  as  there  are 
a  large  number  of  people  who  consider  cement  to  mean  Portland, 
Rosendale,  Keene's,  etc.,  cement. 

19.  The  suggested  use  of  the  terms  "gypsum  plaster'' 
(Part  VIII,  Section  22  (c)  i)  and  "cement"  (Part  XIV,  Glossary, 
Section?)  will  prevent  many  misunderstandings. 

20.  Hard  Wall  Plaster,  Rock  Wall  Plaster,  Patent  Plaster, 
Calcined  Plaster,  Wall  Plaster,  Stucco  Wall  Plaster,  etc.,  are 
some  of  the  expressions  used  to  mean  the  material  that  has 
been  defined  as  "gypsum  plaster."  These  expressions  have 
not  been  as  generally  used  as  "cement  plaster,"  and  of  them- 
selves may  not  have  produced  misunderstandings,  since,  with 
the  exception  of  "stucco  wall  plaster,"  they  have  not  been 
construed  to  mean  other  materials  than  "gypsum  plaster." 
The  expression  "gypsimi  plaster"  has  an  advantage  over  all 
these  terms  in  that  it  denotes  the  particular  cementitious 
material  that  is  used  in  causing  the  plaster  to  harden. . 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 
FOR 

FOOTS  PERMISSIBLE  IN  PROPERLY  CLARIFIED 

PURE  RAW  LINSEED  OIL  FROM  NORTH 

AMERICAN  SEED.i 

Serial  Designation:   D  51  - 18  T. 

These  specifications  are  issued  under  the  fixed  designation  D  51;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the 
year  of  last  revision. 

Issued,  1918. 

I.    PERCENTAGE  OF  FOOTS. 

p«rc«iitageof  1.  The  amotuit  of  foots  in  properly  clarified  pure  raw 

Footo.  linseed  oil  from  North  American  seed,  as  determined  by  the  test 

specified  below,  shall  not  exceed  2  per  cent  by  volume. 

II.    METHOD  OF  DETERMINATION. 

ReagMtt  2.  The  following  reagents  are  required: 

Required.  (^)  Acetone  that  will  pass  United  States  Pharmacopoeia 

specifications. 

(b)  Acid  CaCla  solution,  made  by  satiurating  with  CaClj 

a  mixtiure  of  90  parts  water  and  10  parts  concentrated  HCl, 

sp.  gr.  1.2,  at  room  temperature. 

.1  Criticisms  of  these  Tentative  Spedficatioiu  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1,  1920,  to  Mr.  G.  W.  Thompson.  Secretary  of  Committee  D-1  on  Pre- 
servative Coatings  for  Structural  Materials.  129  York  St.,  Brooklyn,  N.  Y. 

(648) 
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3.  With  all  materials  at  a  temperature  between  70  and  Operation. 
80^  F.,  mix  by  shaking  in  a  stoppered  flask  for  exactly  one 
minute,  25  cc.  of  the  well-shaken  sample  of  oil,  25  cc.  of  acetone 
and  10  cc.  of  the  add  CaCU  solution.  Transfer  the  mixture 
to  a  burrette  where  settling  can  take  place  for  .24  hours.  The 
temperature  dxuing  this  period  should  be  between  70  and  80®  F. 

The  volume  of  the  strata  lying  between  the  clear  calcium- 
chloride  solution  and  the  clear  acetone  and  oil  mixture  is  read 
in  tenths  of  a  cubic  centimeter  or  a  fraction  thereof.  This 
reading  multiplied  by  four  expressfes  the  amount  of  foots  present 
as  percentage  by  volume  of  the  oil  taken. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA.,   U.   S.   A. 

AFFILIATED   WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 
FOR 

MATERIALS  FOR  CEMENT  MORTAR  BED  FOR  BRICK, 
STONE  BLOCK  AND  WOOD  BLOCK  PAVEMENT.^ 

Serial  Designation:  D  58 -  19  T. 

These  specifications  are  issued  under  the  fixed  designation  D  58;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,   1919. 

I.    SAND  FOR  CEMENT  MORTAR   CUSHION. 

Smnd.  1.  The  sand  shall  consist  of  clean,  hard,  durable  stone 

particles,  preferably  siliceous,  free  from  lumps  of  clay  and  any 

objectionable  foreign  matter. 
Grading.  2.  (a)  The  sand  shall  be  well  graded  from  coarse  to  fine 

and  when  tested  by  means  of  a  laboratory  sieve  shall  meet  the 

following  requirements: 

Total  passing  10-mesh  sieve 100  per  cent. 

(b)  This  test  shall  be  made  in  accordance  with  the  Standard 
Method  for  Making  a  Mechanical  Analysis  of  Sand  or  Other 
Fine  Highway  Material,  except  for  Fine  Aggregates  Used  in 
Cement  Concrete  (Serial  Designation:  D  7)  of  the  American 
Society  for  Testing  Materials.* 

^  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  pref- 
erably before  January  1,  1920,  to  Mr.  Provost  Hubbard,  Secretary  of  Committee  D-4  on  Road 
Materials,  15  Maiden  Lane,  New  York  City. 

«1918  Book  of  A.S.T.M  Standards. 
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3.  (a)  When   the  sand  is  mixed  with   Portland   cement  Mortar  strength 
passing  the  requirements  of  the  Standard  Specifications  and  ^***' 

Tests  for  Portland  Cement  (Serial  Designation:  C  9)  of  the 
American  Society  for  Testing  Materials,^  in  the  proportion  of 
1  part  cement  to  3  parts  of  sand,  by  weight,  according  to  the 
standard  method  of  making  1:3  mortar  briquettes,  the  resulting 
mortar  at  the  age  of  7  and  28  days  shall  have  a  tensile  strength 
of  at  least  75  per  cent  of  that  developed  in  the  same  time  by 
mortar  of  the  same  consistency,  made  of  1  part  of  the  same 
cement  and  3  parts  of  Ottawa  sand. 

(b)  Preliminary  acceptance  samples  shall  be  subjected  to 
both  7  and  28-day  mortar  tests,  and  acceptance  based  thereon. 
Samples  tested  during  the  progress  of  the  work  will  be  accepted 
on  the  basis  of  the  7-day  test. 

(c)  The  tests  for  mortar  strength  shall  be  made  in  accord- 
ance with  the  A.S.T.M.  Standard  Specifications  and  Tests  for 
Portland  Cement. 

Note. — The  Portland  cement  used  in  testing  the  proposed  sand  should 
preferably  be  that  used  or  to  be  used  in  the  work. 

4.  The  sand  shall  be  subject  to  inspection  after  delivery  inspection, 
at  the  place  of  use,  prior  to  and  during  the  laying  of  the  pavement. 

5.  The  sand  shall  be  sampled  for  testing  at  the  source  of  sampling, 
supply,  if  required.    Samples  shall  also  be  taken  for  testing  from 

time  to  time,  at  the  place  of  use  prior  to  and  during  the  laying 
of  the  pavement,  whenever  desired  by  the  engineer. 

II.     PORTLAND  CEMENT  FOR  CEMENT  MORTAR  BED. 

6.  Portland  cement  for  use  in  the  cement  mortar  cushion  Cement 
shall  conform  to  the  requirements  of  the  A.S.T.M.  Standard 
Specifications  and  Tests  for  Portland  Cement  (Serial  Desig- 
nation: C  9). 


» 1918  Book  of  A.S.T.M.  Standards. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATBD  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

BLOCK  FOR  GRANITE  BLOCK  PAVEMENT.^ 

Serial  Designation:  D  59  -  19  T. 

These  specifications  are  issued  under  the  fixed  designation  D  59;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1919. 

GeneraL  1.  The  blocks  shall  be  of  gramte  of  medium-size  grain, 

showing  an  even  distribution  of  constituent  minerals.  They 
shall  be  of  imiform  quality  and  texture  throughout,  and  free 
from  seams  or  disintegrated  materials. 

I.    physical  PROPERTIES  AND  TESTS. 

Physical  2.  The  average  of  three  tests  on  sample  blocks  shall  con- 

Properties.    j^^.^^  ^^  ^^  foUowing  requirements  as  to  physical  properties: 

For  Heavy  Traffic. 

French  coefficient  of  wear not  less  than    11 

Toughness "     "      "        9 

For  Modbratblt  Heavy  Traffic. 

French  coefficient  of  wear not  less  than      8 

Toughness. "      "      "         7 

>  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed.  pref> 
erably  before  January  I,  1920.  to  Mr.  Pr6vost  Hubbard,  Secretary  of  Committee  D-4  on'Road 
Materials.  15  Maiden  Lane.  New  York  City. 

(654) 
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3.  (a)  The  French  coefficient  of  wear  shall  be  determined  Methods  of 
in  accordance  with  the  Standard  Test  for  Abrasion  of  Road  ^••*^'*>^- 
Material  (Serial  Designation:  D  2)  of  the  American  Society  for 
Testing  Materials.^ 

(b)  The  toughness  shall  be  determined  in  accordance  with 
the  Standard  Test  for  Toughness  of  Rock  (Serial  Designation: 
D  3)  of  the  American  Society  for  Testing  Materials.^ 

II.    DIMENSIONS. 

4.  The  blocks  shall  conform  to  the  following  requirements  XMrneniioiit. 
as  to  dimensions: 

Length  on  top,  in 8    to  12 

Width  on  top,  in 3j  to    4J 

Depth,  in 4}  to    5i 

III.    DRESSING. 

5.  (a)  The  blocks  shall  be  so  dressed  that  the  faces  will  be  Dresiing. 
approximately  rectangular  in  shape,  and  the  ends  and  sides 
sufficiently  smooth  to  permit  the  blocks  to  be  laid  with  joints 

not  exceeding  J  in.  in  width  at  the  top,  and  for  1  in.  downward 
therefrom,  and  not  exceeding  1  in.  in  width  at  any  other  part  of 
the  joint. 

(fi)  The  wearing  surface  of  the  blocks  shall  show  no  depres- 
sions more  than  f  ii\.  deep,  and  the  edges  and  comers  shall  be 
unchipped  and  imbroken. 

IV.    INSPECTION. 

6.  (a)  At  least  six  blocks  shall  be  selected  for  physical  inspection, 
tests  by  the  engineer  or  his  authorized  representative,  sub- 
sequent to  delivery  at  the  place  of  use,  so  as  to  fairly  represent 

actual  deliveries.  No  sample  shall  include  blocks  that  would  be 
rejected  by  a  visual  examination.  The  bedding  plane  shall  be 
marked  on  at  least  two  of  the  blocks  selected. 

(6)  All  deliveries  shall  be  subjected  to  further  inspection  at 
the  place  of  use,  prior  to  and  during  laying.  All  blocks  which 
fail  to  conform  to  the  requirements  of  Sections  1,  5  and  6  shall 
be  rejected. 

>  1918  Book  of  A.S.T.M.  Standards. 
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PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

f 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

SELECTED  STRUCTURAL  DOUGLAS  FIR  BRIDGE 
AND  TRESTLE  TIMBERS.^ 

Serial  Designation:  D  23-16  T. 

These  specifications  are  issued  under  the  fixed  designation  D  23;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1916. 

I.    DEFINITIONS. 

Dtiaitietts.  1.  The  foUowing  definitions  are  used  in  connection  with 
these  specifications: 

(a)  Annual  Ring. — ^Each  annual  ring  is  composed  of  two 
distinct  types  of  wood  structure,  namely,  the  porous,  light  colored 
and  light  weight  spring  wood  formed  during  the  first  p>art  of  the 
growing  season  and  the  hard,  dense  and  darker  colored  summer 
wood  formed  during  the  latter  part  of  the  growing  season. 

(6)  Summer  Wood. — Summer  wood  is  the  hard,  dense  por- 
tion of  the  annual  ring.  It  is  darker  in  color  than  the  more 
porous  spring  wood. 

(c)  Sound  and  Tight  Knot, — ^A  sound  and  tight  knot  is  one 
which  is  solid  across  its  face  and  which  is  as  hard  as  the  wood 
surroimding  it;  and  is  so  fixed  by  growth  or  position  that  it  will 
retain  its  place  in  the  piece. 

>  Critidsms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1,  1920,  to  Mr.  Hermann  von  Schrenk.  Chairman  of  Committee  D-7  on 
Timber,  Tower  Grove  and  Flad  Avenue.  St.  Louis.  Mo. 

(656) 
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{i)  Encased  Knot. — ^An  encased  knot  is  one  whose  growth 
rings  are  not  intergrown  and  homogeneous  with  the  growth 
rings  of  the  piece  it  is  in.  The  encasement  may  be  partial  or 
complete;  if  intergrown  partially  or  so  fixed  by  growth  or  posi- 
tion that  it  will  retain  its  place  in  the  piece,  it  shall  be  considered 
a  sound  and  tight  knot. 

(e)  Loose  Knot. — ^A  loose  knot  is  one  not  firmly  held  in 
place  by  growth  or  position. 

(/)  Rotten  Knot. — ^A  rotten  knot  is  one  not  as  hard  as  the 
wood  it  is  in. 

(g)  Measurement  of  Knots. 

In  Beams,  the  diameter  of  a  knot  on  the  narrow  or  hori- 
zontal face  shall  be  taken  as  its  projection  on  a  line  perpen- 
dicular to  the  edge  of  the  timber.  On  the  wide  or  vertical  face, 
the  smallest  dimension  of  a  knot  is  to  be  taken  as  its  diameter. 

In  Columns,  the  diameter  of  a  knot  on  any  face  shall  be 
taken  as  its  projection  on  a  line  perpendicular  to  the  edge  of 
the  timber. 

(h)  Diagonal  Grain. — (Including  cross  and  spiral  grain). 
Diagonal  grain  is  grain  not  parallel  with  all  the  edges  of  the 
piece. 

(f)  Dense  and.  Sound  Douglas  Fir. — Under  this  heading  two 
classes  of  timber  are  designated:  (l)  Dense  Douglas  fir  and  (2) 
sound  Douglas  fir.     It  is  understood  that  these  two  terms  are 

'  descriptive  of  the  quality  of  the  clear  wood. 

(/)  Dense  Douglas  Fir. — ^Dense  Douglas  fir  shall  show  on 
either  one  end  or  the  other  an  average  of  at  least  6  annual  rings 
per  inch  or  18  rings  in  three  inches  and  at  least  33}  per  cent 
simuner  wood,  as  measured  over  the  third,  fourth  and  fifth  inches 
on  a  radial  line  from  the  pith,  for  girders  not  exceeding  20  in. 
in  height,  and  for  colunms  16  in.  square  or  less.  For  larger 
timbers  the  inspection  shall  be  made  over  the  central  three 
inches  on  the  longest  radial  line  from  the  pith  to  the  comer  of 
the  piece.  Wide-ring  material  excluded  by  the  above  will  be 
accepted  provided  the  amount  of  summer  wood  as  above  meas- 
ured shall  be  at  least  50  per  cent. 

In  cases  where  timbers  do  not  contain  the  pith,  and  it  is 
impossible  to  locate  it  with  any  degree  of  accuracy,  the  same 
inspection  shall  be  made  over  three  inches  on  an  approximate 
nulial  line  beginning  at  the  edge  nearest  the  pith. 
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The  radial  line  chosen  shall  be  representative.  In  case  of 
disagreement  between  purchaser  and  seller  as  to  what  is  a 
representative  radial  line,  the  average  summer  wood  and  num- 
ber of  rings  shall  be  the  average  of  the  two  radial  lines  chosen. 

{k)  Sound  Douglas  Fir. — Sound  Douglas  fir  shall  include 
pieces  of  Douglas  fir  without  any  ring  or  simuner  wood  re- 
quirement. 

II.    GENERAL  REQUIREMENTS. 

General  2.  (a)  The  timber  shall  be  only  "Dense  Douglas  Fir"  as 

Requiremente.  defined  in  Section  1  (j). 

(6)  The  timber  shall  be  well  manufactured,  square  edge 
and  sawed  standard  size;  solid  and  free  from  defects  such  as 
ring  shakes  and  injurious  diagonal  grain,  loose  or  rotten  knots. 


I  Vo/ume    2  \  ^-i^" 

Voiume    J  -jiu 

I  Volume     I  |"|^^- 


\i-'^ltnq1h'^ ^  Length  ^-^Length-^ 


Fig.  1. 

knots  in  groups,  decay,  pitch  pockets  over  6  in.  long  or  |  in. 
wide,  or  other  defects  that  will  materially  impair  its  strength. 

(c)  Occasional  variation  in  sawing,  not  to  exceed  \  in. 
scant  at  the  time  of  manufacture,  will  be  allowed. 

(d)  When  timbers  4  by  4  in.  and  larger  are  ordered  sized, 
they  shall  be  ^  in.  less  than  rough  size,  either  SlSlE  or  S4S, 
unless  otherwise  specified. 

III.    STRINGERS.  GIRDERS  AND  DEEP  JOISTS. 
strtafferi,  3.  The  timber  shall  show  not  less  than  85  per  cent  of  heart 

d'**?!*!!  ^^  ^^  ^^  ^®  ^^^^  sides,  measured  across  the  sides  anywhere  in 
the  length  of  the  piece.  It  shall  not  have  in  volumes  1  and  2 
(Fig.  1)  knots  greater  in  diameter  than  one-fourth  the  width 
of  the  face  in  which  they  occur  with  a  maximum  of  1|  in.  in 
diameter.  It  shall  not  have  in  volume  3  (Fig.  1)  knots  larger 
than  one-third  the  width  of  the  face  in  which  they  occur,  with 
a  maTimum  of  3  in.  in  diameter.    Knots  within  the  center  half 
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of  the  span  shall  not  exceed  in  the  aggregate  the  width  of  the 
face  in  which  they  occur.  Diagonal  grain  in  volumes  1  or  2 
with  a  slope  greater  than  1  in  20  will  not  be  permitted.  When 
stringers  are  of  two-span  length  they  shall  be  considered  as  two 
separate  pieces  and  the  above  restrictions  applied  to  each  half. 
The  inspector  shall  place  his  stamp  on  the  edge  of  the  stringer 
to  be  placed  "up"  in  service. 

IV.    CAPS  AND  SILLS. 

4.  The  timber  shall  show  85  per  cent  of  heart  on  each  o^  Caps  and  Siii& 
the  four  sides,  measured  across  the  sides  anywhere  in  the  length 

of  the  piece,  and  shall  be  free  from  knots  larger  than  one-fourth 
the  width  of  the  face  in  which  they  occur,  with  a  maximum  of 
3  in.  in  diameter.    Knots  shall  not  be  in  groups. 

V.    POSTS. 

5.  The  timber  shall  show  not  less  than  85  per  cent  of  heart  Potto 
on  each  of  the  four  sides,  measured  across  the  face  anywhere 

in  the  length  of  the  piece,  and  shall  be  free  from  knots  larger 
than  one-fourth  the  width  of  the  face  in  which  they  occur,  with 
a  maximum  of  3  in.  in  diameter.    Knots  shall  not  be  in  groups. 

VI.    LONGITUDINAL  STRUTS  OR  GIRTS. 

6.  The  timber  shall  show  all  heart  on  one  face;   the  other  Longitudinal 
face  and  two  sides  shall  show  not  less  than  85  per  cent  of  heart,  ®*™**  **'  ^^'^ 
measured  across  the  face  or  side  anywhere  in  the  length  of  the 

piece,  and  shall  be  free  from  knots  over  2  in.  in  diameter. 

VII.     LONGITUDINAL  X-BRACES,  SASH  BRACES  AND 
SWAY  BRACEa 

7.  The  timber  shall  show  not  less  than  85  per  cent  of  heart  Longitndinai 
on  two  faces  and  shall  be  free  from  knots  larger  than  one-third  B^Jes  and^"'* 
the  width  of  the  face  in  which  they  occur,  with  a  maximum  of  Sway  Bracoa. 

2  in.  in  diameter. 

VIII.    BRANDING. 

8.  The  inspector  shall  brand  each  timber  which  conforms  Branding, 
to  the  above  requirements  "Selected  Structural  Douglas  Fir." 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A, 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

SOUTHERN  YELLOW-PINE  TIMBER  TO  BE 
CREOSOTED.i 

Serial  Designation:  D  24-15  T. 

These  specifications  are  issued  under  the  fixed  designation  D  24;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1915. 

General  1.  The  Specifications  as  to  strength  shall  agree  with  the 

Reqttir«m«nto.  requirements  that  will  be  finally  adopted  by  the  Society  under 
the  Standard  Definitions  of  Terms  Relating  to  Structund  Tim- 
ber (Serial  Designation:  D  9);^  that  is,  number  of  rings  per 
inch  or  some  substitute  therefor. 

(Included  in  this  section  will  also  be  a  list  of  the  allowable  defects,  etc.) 

sapwood.  2.  All  pieces  shall  show  at  least  30  per  cent  sapwood  in 

cross-section.  This  is  based  on  a  minimum  treatment  of  12  lb. 
of  creosote  per  cubic  foot  of  timber. 

Bridge  stiiiiffen.  3.  In  bridge  stringers  knots  greater  than  1^  in.  in  diameter 
shall  be  at  least  4  in.  from  the  edges  of  the  stick.  There  shall 
be  no  knots  more  than  4  in.  in  greatest  diameter  in  any  part 
of  the  stick. 

Caps  and  SiUs.  4.  Caps,  sills,  posts   and  sawed  poles  shall  be  free  from 

knots  more  than  2}  in.  in  diameter. 

1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1.  1920.  to  Mr.  Hermann  von  Schrenk.  Chairman  of  Committee  D-7  on 
Timber,  Tower  Grove  and  Flad  Avenue,  St.  Louis,  Mo. 

« 1918  Book  of  A.S.T.M.  Standards. 

(660) 
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5.  Longitudinal    bracing,    cross-arms    and    similar    pieces  Bradng. 
having  small  cross-section  shall  have  no  knots  more  than  1  in. 

in  diameter. 

6.  Track  ties  shall  show  at  least  20  per  cent  sapwood  in  Track  Tiei. 
cross-section.     This  is  based  on  a  minimum  full-cell  treatment 

of  8  lb.  of  creosote  per  cubic  foot  of  timber. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S,  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


General 

Reqairements. 


Sftpwood. 


QuaUty. 


TENTATIVE  SPECIFICATIONS 

FOR 

SOUTHERN  YELLOW-PINE  PILES  AND  POLES 
TO  BE  CREOSOTED.i 

Serial  Designation:  D  25-15  T. 

These  specifications  are  issued  under  the  fixed  designation  D  25;  the 
final  number  indicates  the  year  of  original  issue,  or  in-  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1915. 

1.  The  specifications  as  to  strength  shall  agree  with  the 
requirements  that  will  be  finally  adopted  by  the  Society  under 
the  Standard  Definitions  of  Terms  Relating  to  Structural  Timber 
(Serial  Designation:  D  9);^  that  is,  number  of  rings  per  inch  or 
some  substitute  therefor. 

(Included  in  this  section  will  also  be  a  list  of  the  allowable  defects,  etc.) 

2.  All  piles  or  telegraph  poles  shall  show  40  per  cent  sap- 
wood  in  cross-section,  or  there  shall  be  a  ring  of  sapwood  not 
less  than  1  in.  in  thickness  all  around  the  heartwood. 

3.  (a)  Piles  and  poles  shall  be  cut  from  sound  live  trees, 
of  straight  grain  and  regular  taper;  without  crooks  exceeding 
one-fourth  the  diameter  of  the  stick  at  middle  of  crook  when 
peeled.  They  shall  be  free  from  rot,  red  heart,  holes  or  rotten 
knots,  shakes  and  felling  checks. 

(i)  All  piles  and  poles  shall  have  the  bark  and  inner  skin 

1  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  pr«fer- 
ably  before  January  1,  1920,  to  Mr.  Hermann  von  Schrenk,  Chairman  of  Committee  D-7  on 
Timber,  Tower  Grove  and  Flad  Avenue.  St.  Louis.  Mo, 

>  1918  Book  of  A.S.T.M.  Standards. 

(662) 
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carefully  removed  when  the  tree  is  felled;  all  limbs  and  knots 
trimmed  flush  and  butts  cut  square. 

4.  The  minimum  diameter  of  piles  after  peeUng  shall  be  Minimiiiii 

as  follows:  DUmat^. 

Buna,        Tow, 

LbNGTB.  in.  Df. 

36  ft.  and  tinder 14  10 

38  ft.  and  under  50  ft 14  9 

50  ft.  and  over 15  9 

No  pile  with  butt  diameter  over  18  in.,  nor  top  diameter 
over  13i  in.,  will  be  accepted.  The  length  of  each  pile  is  to 
be  legibly  marked  on  the  butt  with  white  or  black  paint 
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AMERICAN   SOCIETY  FOR  TESTING  )4ATERIALS 

PHILADELPHIA.   PA..  U.   S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

WOODEN  PAVING  BLOCKS  FOR  EXPOSED 
PAVEMENTS.^ 


Mftteriftl 
Covered. 


Serial  Designation:  D  52-18  T. 

These  specifications  are  issued  under  the  fixed  designation  D  52;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revinoo, 
the  year  of  last  revision. 

Issued,  1918. 

1.  These  specifications  cover  wooden '  paving  blocks  for 
pavements  exposed  to  alternate  wet  and  dry  conditions,  as 
distinguished  from  pavements  which  are  used  under  cover  and 
protected  from  atmospheric  influences. 


Kind  of  Timber. 


QuaUtyof 
Timber. 


I.    TIMBER. 

2.  The  wood,  which  shall  be  treated,  shall  be  Southern 
yellow  pine,  Douglas  fir,  tamarack,  Norway  pine,  hemlock, 
or  black  gum.  Only  one  kind  of  wood  shall  be  used  in  any  one 
contract.  The  blocks  shall  be  sound,  and  shall  be  well  manu- 
factured, square-butted,  square-edged,  free  from  unsoimd,  loose 
or  hollow  knots,  knot  holes,  worm  holes,  and  other  defects  such 
as  shakes,  checks,  etc.,  that  would  be  detrimental  to  the  blocks. 

3.  The  number  of  annual  rings  in  the  one  inch  which 
begins  two  inches  from  the  pith  of  the  block  shall  not  be  less 
than  six,  measured  radially;    provided,  however,  that  blocks 

iCdticisms  of  these  Tentative  Specificatioas  are  solicited  and  should  be  directed, 
preferably,  before  January  1.  1920,  to  Mr.  Hermann  von  Sphrenk.  ChaJnnan  of  Gommittss 
D-7  on  Timber,  Tower  Grove  and  Flad  Avenue.  St.  Louis.  Mo. 

(664) 
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containing  between  five  and  six  rings  in  this  inch  shall  be  accepted 
if  they  contain  33)  per  cent  or  more  summerwood.  In  case  the 
block  does  not  contain  the  pith,  the  one  inch  to  be  used  shall 
begin  one  inch  away  from  the  ring  which  is  nearest  to  the  heart 
of  the  block.  The  blocks  in  each  charge  shall  contain  an  average 
of  at  least  70  per  cent  of  heart  wood.  No  one  block  shall  be 
accepted  that  contains  less  than  50  per  cent  of  heart  wood. 

4.  The  blocks  shall  be  from  5  to  10  in.  long,  but  should  sixe  of  Blocks, 
preferably  average  two  times  the  depth;  they  shall  be  ....  in. 

in  depth.^  They  may  be  from  3  to  4  in.  in  width,  but  in  any 
one  dty  block  alT  of  them  shall  be  of  uniform  width.  A  varia- 
tion of  ^  in.  shall  be  allowed  in  the  depth  and  i  in.  in  the  width 
of  the  blocks  from  that  specified.  In  all  cases  the  width  shall 
be  greater  or  less  than  the  depth  by  at  least  i  in. 

II.    TREATMENT. 

5.  The  timber  may  be  either  air-seasoned  or  green,  but  Trofttmoat 
should  preferably  be  treated  within  three  months  from  the  time 

it  is  sawed.  Green  timber  and  seasoned  timber  shall  not,  how- 
ever, be  treated  together  in  the  same  charge.  The  blocks  shall 
be  treated  in  an  air-tight  cylinder  with  the  preservative  specified 
by  the  purchaser.  In  all  cases,  whether  thoroughly  air-seasoned 
or  green,  they  shaU  first  be  subjected  to  live  steam  at  a  tempera- 
ture between  220  and  240°  F.*  for  not  less  than  2  hours  nor 
more  than  4  hours,  at  the  discretion  of  the  treating  plant  operator, 
after  which  they  shall  be  subjected  to  a  vacuum  of  not  less  than 
22  in.  held  for  at  least  one  hoiu:.  While  the  vacuum  is  still  on, 
the  preservative  oil,  heated  to  a  temperature  of  between  180 
and  220°  F.,  shall  be  run  in  until  the  c>  linder  is  completely 
filled,  care  being  taken  that  no  air  is  admitted.  Pressure  shall 
then  be  gradually  applied  not  to  exceed  50  lb.  at  the  end  of  the 
first  hoiu:  nor  100  lb.  at  the  end  of  the  second  hour,  and  then 
maintained  at  not  less  than  100  lb.  nor  more  than  150  lb.  until 
the  wood  has  absorbed  the  required  amoimt  of  oil.* 

1  It  te  reoommcndMl  that  blocks  4  in.  in  depth  be  need  for  ttreett  with  very  heavy  trafBe, 
•ad  blocks  3i  in.  in  depth  for  streeto  with  moderate  traffic.  For  streets  with  light  traffic  blocks 
3  in.  in  depth  may  be  used,  but  where  3-in.  blocks  are  used  no  block  shall  be  longer  than  8  in. 

*  In  no  case  shaU  a  steam  pressors  of  20  lb.  per  sq.  in.  be  exceeded. 

*  This  treatment  is  recommended  for  yellow  pine  only.  It  is  probably  also  suited  to 
Norway  pine,  hemlock,  black  gum  and  tamarack,  but  not  to  Douglas  fir.  Further  reoouiF 
OModations  on  the  treatment  of  these  species  are  reserved  for  the  future. 
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Penetration  of 
PreservatiTe. 


Handling  Blocks 
After  Treatment. 


After  this  a  supplemental  vacuum,  in  which  the  mazimom 
intensity  reached  is  at  least  20  in.  and  the  time  the  vacuum  is 
applied  not  less  than  30  minutes,  shall  be  applied.  If  desired, 
this  vacuum  may  be  followed  by  a  short  steaming  period. 

6.  In  any  charge  blocks  shall  contain  at  least  16  lb.  of 
water-free  oil  per  cubic  foot  of  wood  at  the  completion  of  the 
treatment.  The  blocks  after  treatment  shall  show  satisfactory 
penetration  of  the  preservative,  and  in  all  cases  the  oil  shall  be 
diffused  throughout  the  sap  wood.  To  determine  this,  at  least 
25  blocks  shall  be  selected  from  various  parts  of  each  charge  and 
sawed  in  half  perpendicular  to  the  fibers  through  the  center,  and 
if  more  than  one  of  these  blocks  show  untreated  sap  wood,  the 
charge  shall  be  re-treated.  After  re-treating,  the  charge  shall 
be  again  subjected  to  a  similar  inspection. 

7.  Blocks  shall  preferably  be  laid  in  the  street  as  soon  as 
possible  after  being  treated.  If  they  cannot  be  laid  inunediately, 
provision  shall  be  made  to  prevent  them  from  drying  out  by 
stacking  in  close  piles  and  covering  them,  and,  if  possible,  by 

-sprinkling  them  thoroughly  at  intervals.  In  any  case,  where 
they  are  not  laid  as  soon  as  they  are  received  bn  the  street, 
they  shall  be  well  sprinkled  about  two  days  before  being  laid, 
under  the  direction  of  the  piurchaser.  It  is  important  to  have 
the  wood  sufficiently  wet  to  be  swelled  to  its  maximum  ^e 
before  it  is  laid. 


PreservatiTes. 


Coal-Tar  Paving 
OU. 


III.  preservative. 

8.  The  preservative  used  shaU  be  coal-tar  paving  oil  or 
distillate  oil,  as  specified  by  the  piurchaser. 

9.  The  coal-tar  paving  oil  shall  be  a  coal-tar  product,  of 
which  at  least  65  per  cent  shall  be  a  distillate  of  coal-gas  tar  or 
coke-oven  tar  and  the  remainder  shall  be  refined  or  filtered  coal- 
gas  tar  or  coke-oven  tar. 

It  shall  conform  to  the  foUowing  requirements: 

(a)  It  shall  not  contain  more  than  3  per  cent  of  water. 

(b)  It  shall  not  contain  more  than  3  per  cent  of  matter 
insoluble  in  benzol. 

(c)  The  specific  gravity  of  the  oil  at  38^  C.  shall  not  be 
less  than  1.07  nor  more  than  1.14. 
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(d)  The  distillates,  based  on  water-free  oil,  shall  be  within 
the  following  limits; 

Up  to  210**  C not  more  than     5  per  cent. 

"    "    235*  C "       "        ••      25 

The  residue  above  355°  C,  if  it  exceeds  35  per  cent,  shall 
have  a  float  test  of  not  more  than  80  seconds  at  70°  C. 

(e)  The  specific  gravity  of  the  fractioh  between  235  and 
315°  C  shall  not  be  less  than  1.03  at  387l5°.5  C. 

The  specific  gravity  of  the  fraction   between    315    and 
355°  C.  shall  not  be  less  than  1.09  at  38°/15°.5  C. 

(/)  The  oil  shaD  yield  not  more  than  10  per  cent  coke* 
residue. 

10.  The  distillate  oil  shall  be  a  distillate  of  coal-gas  tar  or  Distuuto  ou. 
coke-oven  tar. 

It  shall  conform  to  the  following  requirements: 
(a)  It  shall  not  contain  more  than  3  per  cent  of  water. 
(J)  It  shall  not  contain  more  than  0.5  per  cent  of  matter 
insoluble  in  benzol. 

(c)  The  specific  gravity  of  the  oil  at  38°  C.  shall  not  be 
less  than  1.06. 

(d)  The  distillates,  based  on  water-free  oil,  shaU  be  within 
the  following  limits: 

Up  to  210*  C not  more  than     5  per  cent. 

••     "    235*  C "        ••        "      15  •* 

The  residue  above  355°  C,  if  it  exceeds  10  per  cent,  shall 
have  a  float  test  of  not  more  than  50  seconds  at  70°  C. 

(e)  The  specific  gravity  of  the  fraction  between  235  and 
315°  C.  shall  not  be  less  than  1.03  at  38°/15°.5  C. 

The  specific  gravity  of  the  fraction   between   315    and 
355°  C.  shall  not  be  less  than  1.09  at  38°/15°.5  C. 

(J)  The  oil  shall  yield  not  more  than  2  per  cent  coke  residue. 

IV.    INSPECTION. 

11.  All  material  herein  specified  and  processes  used  in  the  inspection  at 
manufacture  of  the  blocks  therefrom  shall  be  subject  to  inspec-  ^^**"** 
tion,  acceptanc2,  or  rejection  at  the  plant  of  the  manufactiurer, 

which  sbaJl  be  equipped  with  all  the  necessary  gages,  appliances, 
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and  facilities  to  enable  the  inspector  to  satisfy  himself  that  the 
requirements  of  the  specifications  are  being  fulfilTed. 
^paction  At  12.  The  purchaser  shall  have  the  further  right  to  inspect 
the  blocks  after  delivery  upon  the  street,  for  the  purpose  of 
rejecting  any  blocks  that  do  not  meet  these  specifications; 
except  that  the  plant  inspections  shall  be  final  with  respect  to 
the  kind  of  wood,  number  of  rings  per  inch,  oil,  and  treatment. 


str««t 


NOTE. 


The  following  specifications  for  water-gas  tar  are  presented 
for  information: 

Specifications  for  Water-Gas  Tar. 

The  preservative  shall  be  a  refined  water-gas  tar.     It  shall 
comply  with  the  following  requirements: 

1.  It  shall  contain  not  more  than  3  per  cent  of  water. 

2.  It  shaU  contain  not  more  than  2  per  cent  of  matter 

insoluble  in  benzol  and  chloroform. 

3.  The  specific  gravity  of  the  preservative  at  38Vl5°.5  C. 

shall  not  be  less  than  1.110  nor  more  than  1.140. 

4.  The  distillates,  based  on  water-free  oil,  shall  be  within 

the  following  limits: 

Up  to  21 0*  C not  more  than    5  per  cent. 

"    "   235*C 15        " 

"     "  315*  C *      40 

"    "  355«C "    less       "      25 

5.  The  specific  gravity  of  the  total  distillate  below  355**  C. 

shall  not  be  less  than  0.99,  nor  more  than  1.03  at 
38Vl5^5  C. 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.   PA..  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

ASPHALT  FOR  USE  IN  DAMP-PROOFING  AND 
WATERPROOFING.^ 

Serial  Designation:  D  40  -  17  T. 

These  specifications  are  issued  under  the  fixed  designation  D  40;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued.  1917. 

1.  These  specifications  cover  asphalt  for  use  in.  damp-  Mattriai 
proofing  and  waterproofing,  designated  as  type  A,  recommended  ^•^•'•^ 
for  use  imder  uniformly  moderate  temperature  conditions. 

I.    PROPERTIES. 

2.  The  melting  point  shall  be  between  38  and  60^  C.  (100  M«iiimc  Potet 
and  140®  F.)  as  determined  by  the  ring-and-ball  method  in 

water  bath,  and  shall  be  specified  for  one  of  the  following  classes: 
54.5  to  eO""  C.  (130-140°  F.);  46  to  54^5  C.  (115-  130*"  F.); 
38  to  46°  C.  (100-  115°  F.).  The  Standard  Method  for  Deter- 
mination of  Softening  Point  of  Bituminous  Materials  other  than 
Tar  Products  (Serial  Designation:  D  36)  of  the  American  Society 
for  Testing  Materials'  shall  be  used. 

3.  The  penetration  at  25°  C.  (77°  F.)  under  load  of  100  g.  Penetration. 

>  Gritidsms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  pnht^ 
ably  before  January  1,  1920»  to  Mr.  Leroy  M.  Law.  Secretary  of  Committee  D-«  on  Watet* 
proofing.  Tnterocean  Oil  Co..  Bast  Brooklyn.  Baltimore.  Md. 

•Supplementary  Pamphlet  of  A.S.T.M.  Standards  Adopted  in  1919. 
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for  5  seconds,  as  determined  by  the  Standard  Test  for  Penetra- 
tion of  Bituminous  Materials  (Serial  Designation:  D  5)  of  the 
American  Society  for  Testing  Materiak,^  shall  be  not  less  than  50 
nor  more  than  125. 

The  penetration  shall  bear  the  following  relation  to  the  melt- 
ing point: 

Penetration  of  50  to  75  for  melting  points  between  54.5  and  60''  C. 

(130  and  140**  P.). 
Penetration  of  75  to  100  for  melting  points  between  46  and  54**.5  C. 

(115  and  130*  P.). 
Penetration  of  100  to  125  for  melting  points  between  38  and  46°  C. 

(100  and  115°  P.). 

Ductility.  4.  The  ductility*  at  25''  C.  (77''  F.),  when  a  briquette  of  the 

material  having  a  minimum  cross-section  of  1  sq.  cm.  is  pulled 
apart  at  the  rate  of  5  cm.  per  minute,  shall  not  be  less  that 
30  cm. 

Spedflc  Oravitj.  5.  The  spedfic  gravity  shall  not  be  more  than  1.08  at 

25/25°  C.  (77/77''  F.). 

Soluble  in  6.  The  bitumen  soluble  in  cold  carbon  bistdfide,  as  deter- 

CarbouBisuiflde.  ^^^  ^^  ^^  method  in  Section  10,  shall  not  be  less  than  95 
per  cent. 

Loss  on  Heating.  7.  The  loss  of  a  50-g.  Sample  on  heating  at  ISS""  C.  (325°  F.) 
for  5  hours,  as  determined  by  the  Standard  Test  for  Loss  on 
Heating  of  Oil  and  Asphaltic  Compounds  (Serial  Designation: 
D  6)  of  the  American  Society  for  Testing  Materials,^  shall  not 
exceed  1  per  cent.  The  penetration  of  the  residue  from  this 
test  shall  be  not  less  than  50  per  cent  of  the  original  paietration 
specified  in  Section  3. 

Ash.  8.  The  ash,  as  determined  by  the  method  in  Section  10, 

shall  not  exceed  4  per  cent. 

II.     METHODS  OF  TESTING. 

9.  Specific  GravUy. — ^The  specific  gravity  may  b^  deter- 
mined by  any  approved  method,  but  some  method  similar  to 
the  following  is  recommended: 

i  1918  Book  of  A.S.T.M.  Standards. 

>  A  detailed  description  of  the  mold  and  method  to  be  followed  Is  given  in  Appendix  IV. 
Report  of  Committee  D-A  on  Road  Materials.  Proceedings,  Am.  Soc.  Test.  Mats.,  VoL  XV, 
Part  I.  p.  349  (1915). 
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Wdgh  accurately  in  air  a  small  platinum  pan  or  crucible 
supported  in  a  wire  sling  and  suspended  by  a  fine  platinum 
wire  or  silk  thread;  record  the  weight  as  weight  A.  Then 
weigh  it  in  a  like  manner  completely  immersed  in  freshly  dis- 
tilled water  at  25°  C.  (77°  F.)  except  for  the  fine  platinum  wire 
or  silk  thread.  Record  this  weight  as  weight  B.  Then  bring 
the  crucible  to  red  heat,  cool  and  ahnost  fill  with  asphalt  which 
has  been  melted  at  the  lowest  possible  temperature.  Cool 
the  crucible  and  contents  to  room  temperature,  place  in  the 
sling  and  weigh  in  air.  Record  the  weight  as  weight  C.  Then 
weigh  crucible  and  contents  at  25°  C.  (77°  F.)  suspended  as 
before  in  water,  and  record  this  weight  as  weight  Z?.  From 
these  four  weights  the  specific  gravity  may  be  calculated  from 
the  following  formula: 

«     .^  ^     .  C-A 

Specinc  Gravity 


(C-.4)  -  (P-B) 

10.  Bitumen  Soluble  in  Cold  Carbon  Bisulfide;  Ash. — ^For 
this  test  weigh  accurately  1  to  2  g.  of  asphalt  into  an  Erlen- 
meyer  flask.  Pour  100  cc.  of  c.  p.  carbon  bisulfide  into  the 
flask  in  small  portions,  with  continual  agitation,  until  all 
lumps  disappear  and  nothing  adheres  to  the  bottom.  Cork 
the  flask  and  set  aside  for  15  minutes.  Then  filter  the  solution 
by  suction  through  an  asbestos  pad  in  a  Gooch  crucible  (the 
best  size  of  crucible  for  this  test  is  4.4  cm.  wide  at  the  tod 
tapering  to  3.6  cm.  at  the  bottom,  and  2.5  cm.  deep),  which 
has  been  previously  prepared  and  weighed.  Care  shall  be 
exercised  in  decanting  the.  liquid  portion.  Stop  the  decan- 
tation  at  the  first  sign  of  sediment  coming  out.  Wash 
the  sides  of  the  flask  with  a  small  amount  of  fresh  carbon 
bisulfide  and  bring  the  sediment  upon  *the  felt,  using  a  "police- 
man,'' if  necessary,  to  remove  all  adhering  material.  Then 
wash  the  material  on  the  mat  with  carbon  bisulfide  until  the 
washings  are  colorless  and  continue  suction  until  the  odor  of 
carbon  bisulfide  is  hardly  detectable.  Then  clean  the  outside 
of  the  crucible  with  a  cloth  moistened  with  a  small  amount 
of  solvent.  Dry  the  crucible  with  contents  for  one-half  hour 
at  105°  C.  (221°  F.),  cool  in  a  desiccator  and  weigh. 
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672  Tentative  Specifications  for  Asphalt. 

The  total  weight  of  insoluble  material  includes  both  organic 
and  inorganic  insoluble.  If  organic  insoluble  material  is  present, 
heat  the  crucible  to  red  heat  until  no  carbonaceous  particles 
remain, — Cleaving  only  the  mineral  ash, — cool  and  weigh. 
The  percentage  soluble  in  carbon  bisulfide,  the  organic  insoluble, 
if  there  is  any  present,  and  the  ash  should  total  100  per  cent. 
Each  should  be  reported. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.   PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

PRIMER  FOR  USE  WITH  ASPHALT  FOR  USE  IN 
DAMP-PROOFING  AND  WATERPROOFING.^ 

Serial  Designation:  D41-17T. 

These  specifications  are  issued  under  the  fixed  designation  D  41;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917. 

1.  These  specifications  cover  primer  for  use,  when  specified,  Material 
with  asphalt  for  use  in  damp-proofing  and  waterproofing.  Covered. 

2.  The  primer  shall  consist  of  an  asphaltic  base,  complying  Primer, 
in  every  respect  with  the  Tentative  Specifications  for  Asphalt 

for  Use  in  Damp-proofing  and  Waterproofing  (Serial  Designa- 
tion: D  40  -  17  T)  of  the  American  Society  for  Testing  Materials* 
for  use  below  grade,  which  shall  be  thinned  to  ordinary  paint  con- 
sistency with  a  petroleum  distillate  having  an  end  point  on  distil- 
lation not  above  260"^  C.  (500"^  F.).  Not  more  than  20  per  cent 
of  this  petroleum  distillate  shall  distill  under  120''  C.  (248''  F.). 

The  distillation  shall  be  carried  out  according  to  the  Standard 
Tests  for  Paint  Thinners  other  than  Turpentine  (Serial  Desig- 
nation: D  28)  of  the  American  Society  for  Testing  Materials.' 

>Criticisins  of  these  Tentative  Specificatiooa  are  aolidted  and  should  be  directed,  prefer- 
ably before  January  1, 1920,  to  Mr.  Leroy  M.  Law,  Secretary  of  Committee  D-8  on  Waterxnxxifing, 
Interocean  Oil  Co.,  Bast  Brooklyn,  Baltimore,  Md. 

"Seep.  669. 

1 4918  Book  of  A.S.T.M.  Standardc 
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AMERICAN   SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA.,  V.  S.  A. 

.VFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

coal-tar    pitch    for    use    in    DAMP-PROOFING 

AND  WATERPROOFING.^ 

Serial  Designation:  D42-17T. 

These  specifications  are  issued  under  the  fixed  designation  D  42;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917. 

Mftterifti  1.  These  specifications  cover  coal-tar  pitch  for  use  in  damp- 

Covered.  proofing  and  waterproofing,  designated  as  type  A,  recommended 
for  use  under  uniformly  moderate  temperature  conditions. 

I.    PROPERTIES. 

Molting  Point.  2.  The  melting  point,  as  determined  by  the  cube  method  in 
water  bath,  Section  9,  shall  be  between  49  and  60°  C.  (120  and 
140°  F.).  In  specif>dng  the  melting  point  desired  within  the 
above  limits,  a  variation  of  not  more  than  2°.5  C.  (5°  F.)  in 
either  direction  will  be  permitted. 

Penetration  3.  The  penetration  at  25°  C.  (77°  F.)  under  load  of  100  g. 

for  5  seconds,  as  determined  by  the  Standard  Test  for  Penetra- 
tion of  Bifuminous  Materials  (Serial  Designation:  D  5)  of  the 
American  Society  for  Testing  Materials,*  shall  not  be  less  than 
20  nor  more  than  120. 

>  CriticUms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer^ 
abljr  before  January  1 .  1920,  to  Mr.  Leroy  M.  Law,  Secretary  of  Committee  D-8  on  Waterproofing. 
Interocean  Oil  Co.,  East  Brooklyn,  Baltimore,  Md. 

1 1918  Book  of  A.S.T.  M.  Standards. 
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4.  The  ductility*  at  25°  C.  (77''  F.).  when  a  briquette  of  the  Ductiuty. 
material  having  a  minimum  section  of  1  sq.  cm.  is  pulled  apart  at 

the  rate  of  5  cm.  per  minute,  shaU  not  be  less  than  40  cm. 

5.  The  loss  of  a  20-g.  sample  on  heating  at  163°  C.  (325°  F.)  Low  on  Hettinf. 
for  5  hours,  as  determined  by  the  Standard  Test  for  Loss  on 

Heating  of  Oil  and  Asphaltic  Compounds  (Serial  Designation: 
D  6)  of  the  American  Society  for  Testing  Materials,*  on  pitch  of 
meltmg  point  between  49  and  54°.5  C.  (120  and  130°  F.)  shall 
not  exceed  9  per  cent  and  on  pitch  of  melting  point  between 
54.5  and  60°  C.  (130  and  140°  F.)  shall  not  exceed  7  per  cent. 

6.  The  specific  gravity  of  the  pitch  at  25/25°  C.  (77/77°  F.)  Sptdflc  Owvity. 
stall  not  exceed  the  limits  1.24  and  1.34. 

The  specific  gravity  at  60/60°  C.  (140/140°  F.)  of  the  dis- 
tillate to  355°  C.  (671°  F.)  shall  not  be  less  than  1.06. 

7.  The  matter  soluble  in  hot  toluol-benzol,  as  determined  Soiubia  Hatter, 
by  the  method  in  Section  12,  shall  not  be  less  than  65  nor  more 

than  85  per  cent. 

8.  The  ash,  as  determined  by  the  method  in  Section  13,  Aah. 
shaU  not  exceed  1  per  cent. 

II.     METHODS  OF  TESTING. 

9.  Melting  Point, — The  melting  point  shaU  be  the  tempera- 
tiure  at  which  the  pitch  formed  in  a  i-in.  cube  and  suspended  in 
a  vessel  of  water  1  in.  above  the  bottom  shall  touch  the  bottom 
of  this  vessel.  The  cube  is  formed  by  pressing  the  pitch  in  a 
suitable  mold.  Remove  the  cube  from  the  mold  and  suspend 
on  the  lower  arm  of  a  No.  12  B.  &  S.  gage  wire  bent  at  right 
angles.  The  wire  should  be  passed  through  the  center  of  two 
opposite  faces  of  the  cube.  Immerse  the  cube  in  400  cc.  of 
freshly  boiled  distilled  water  at  a  temperature  of  15°,5  C.  (60°  F.) 
contained  in  a  600-cc.  beaker.  Maintain  this  temperatiure 
until  the  pitch  is  the  same  temperature  as  the  water.  Apply 
heat  in  such  a  manner  that  the  temperature  of  the  water  is 
raised  5°  C.  (9°  F.)  per  minute,  imtil  the  pitch  touches  the 
bottom  of  the  beaker.    At  this  point  the  temperature,  recorded 

>  A  detailed  description  of  the  mold  and  method  to  be  followed  is  given  in  Ai»pendiz  IV, 
Report  of  Committee  D-4  on  Road  Materials,  Proceedings,  Am.  Soc.  Test.  Mats.,  VoL  XV, 
Part  I.  p.  349  (1915). 

*1918  Book  of  A.S.T.M.  Standards;  use  a  20-g.  sample  instead  of  the  50-g.  sample 
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by  a  thermometer  whose  bulb  shall  be  level  with  the  cube, 
shall  be  considered  as  the  melting  point  of  the  pitch. 

10.  Specific  Gravity. — ^The  specific  gravity  may  be  deter- 
mined by  any  approved  method^  but  some  method  similar  to  the 
foUowing  is  recommended: 

Weigh  accurately  in  air  a  small  platiniun  pan  or  crudble 
supported  in  a  wire  sling  and  suspended  by  a  fine  platinum 
wire  or  silk  thread;  record  the  weight  as  weight  A.  Then 
weigh  it  in  a  Uke  manner  completely  immersed  in  freshly  dis- 
tilled water  at  25°  C.  (77°  F.),  except  for  the  fine  platinum 
wire  or  silk  thread.  Record  this  weight  as  weight  B.  Then 
bring  the  crucible  to  red  heat,  cool  and  almost  fill  with  pitch 
lyhich  has  been  melted  at  the  lowest  possible  temperature. 
Cool  the  crudble  and  contents  to  room  temperature,  place 
in  the  sUng  and  wdgh  in  air.  Record  the  wdght  as  weight  C 
Then  wdgh  crudble  and  contents  at  25°  C.  (77°  F.)  suspended 
as  before  in  water,  and  record  this  wdght  as  wdght  D.  From 
these  four  weights  the  specific  gravity  may  be  calculated  from 
the  following  formula: 

Specific  Gravity-   ^c-l^^ip-B)' 

11.  Specific  Gravity  of  DistiUate. — ^Distill  in  a  glass  or  metal 
retort,  preferably  of  8-oz.  capadty,  at  least  100  g.  of  the  pitch  to 
355°  C.  (671°  F.)  vapor  temperatiure,  catching  the  distillate. 
The  specific  gravity  may  be  determined  by  any  approved  method, 
but  the  following  is  recommended: 

Clean  a  10-cc.  specific-gravity  bottle;  dry  and  weigh. 
Fill  it  with  distilled  water  and  heat  to  60°  C.  (140°  F.)  as 
described  below;  dry  and  weigh.  Then  fill  the  bottle  with 
distillate,  immerse  in  water  and  heat  slowly  to  60°  C.  (140°  F.), 
maintaining  this  temperature  for  at  least  5  minutes.  Dry, 
cool  and  weigh.  From  these  weights  the  specific  gravity  may 
be  determined  from  the  following  formula: 

.  ^  '  ^  Weight  of  bottle  +distillatc — weight  of  bottle. 

Specinc  Gravity  = 

Weight  of  bottle  +  water -weight  of  bottle 

12.  Matter  Insoluble  in  Hot  Toluol-Benzol  ExkacUon} — ^In 


>  a  full  description  of  •  simple  apparatus  for  this  test  may  be  found  in  the  JoHrael  «# 
Induttrial  and  Bnginnring  Cknnistry.  VoL  6.  pp.  279-285. 
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testing  materials  of  5  per  cent  or  more  insoluble  matter  5  g. 
should  be  taken  for  the  test.  With  lesser  percentages  10  g.  should 
be  used.  Weigh  out  the  amount  in  a  100-cc.  beaker,  and 
digest  with  about  50  cc.  of  c.  p.  toluol  on  the  steam  bath,  for 
a  period  not  to  exceed  30  minutes.  If  the  solution  is  kept  hot 
and  constantly  stirred,  the  digestion  can  be  completed  very 
rapidly.  Weigh  a  filter  cup,  previously  prepared,  in  a  weighing 
bottle  and  place  in  a  carbon  filter  tube  over  a  beaker  or  flask. 
Decant  the  toluol-tar  mixture  through  the  thimble  and  wash 
with  hot  c.  p.  toluol  until  dean,  using  some  form  of  "police- 
man" which  is  imaffected  by  toluol,  for  the  purpose  of  detach- 
ing any  residue  which  may  adhere  tp  the  beaker.  Finally, 
wash  the  cup  with  hot  c.  p.  benzol  and  then,  after  draining, 
cover  with  a  cap  of  filter  paper  or  alundum,  and  place  in  the 
extraction  apparatus  in  which  the  c.  p.  benzol  is  used  as  solvent. 
Continue  the  extraction  until  the  descending  benzol  is  colorless. 
Remove  the  thimble,  take  off  the  cap,  dry  in  the  steam  oven 
and  weigh  in  the  weighing  bottle  after  cooling  in  the  desiccator. 
The  balance  used  for  this  work  should  be  accurate  to  at  least 
i  mg.  It  is  well  to  examine  the  insoluble  residue  for  foreign 
matter  such  as  wood,  slivers,  pieces  of  bagging,  etc.  If  such 
foreign  matter  is  present,  the  test  should  be  rejected. 

13.  Ash. — ^This  determination  is  made  by  burning  to  ash  a  « 
1-g.  sample  of  the  material  in  a  weighed  platinum  crucible  or  dish 
of  sufficient  size.  Apply  heat  gently  until  the  pitch  ignites, 
then  withdraw  the  heat.  After  the  pitch  ceases  to  bum,  apply 
the  heat  again  until  the  residue  is  burned  free  of  carbon.  Then 
cool  the  crudble  and  contents,  weigh,  and  determine  the  ash. 
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TENTATIVE  SPECIFICATIONS 
FOR 

CREOSOTE  OIL  FOR  PRIMING  COAT  WITH 

COAL-TAR    PITCH    FOR     USE    IN    DAMP-PROOFING 

AND  WATERPROOFING.^ 

Serial  Designation:  D  43  -  17  T. 

These  specifications  are  issued  tinder  the  fbced  designation  D  43;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917. 

1.  When  it  is  specified  that  previous  to  the  mopping  on  of 
the  hot  coal-tar  pitch,  the  wall,  floor,  or  foundation  shall  be 
painted  with  a  priming  coat,  the  following  specifications  for 
creosote  oil  shall  apply: 

2.  Creosote  oil  shall  be  a  pure  tar  distillate  free  from  any 
substance  foreign  to  a  tar  distillate. 

3.  The  oil  shall  be  entirely  fluid  at  38*"  C.  (100*"  F.). 

4.  The  specific  gravity  at  38^  C.  (100*"  F.)  shall  not  be  less 
than  1.00  nor  more  than  1.06. 

5.  Insoluble  matter  in  hot  benzol  shall  be  less  than  1  per 
cent. 

6.  When  distilled  in  accordance  with  the  Standard  Methods 


>  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefers 
aUy  belore  January  1. 1920,  to  Mr.  Leroy  M.  Law,  Secretary  of  Conunittee  D4)  on  Waterproofing, 
Interaceao  Ofl  Co..  Bast  Brooklyn,  BaUimoca,  Md. 

(678) 
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for  Sampling  and  Analysis  of  Creosote  QU  (Serial  Designation: 
D  38)  of  the  American  Society  for  Testing  Materials,^  it  shall 
yield: 

(a)  Water,  not  more  than  2  per  cent. 

(J)  Not  more  than  5  per  cent  shall  distill  under  200*^  C. 
(392^  F.). 

(c)  Not  more  than  50  nor  less  than  30  per  cent  shall  distiU 
under  235°  C.  (455°  F.). 

(d)  The  residue  above  355°  C.  (671°  F.)  shall  not  exceed 
15  per  cent. 

(e)  The  residue  shall  be  soft. 

(f)  The  specific  gravity  at  38°  C.  (100°  F.)  of  the  fraction 
distilling  between  235  and  315°  C.  (455  and  599°  F.)  shall  not 
beless  than  l.OO. 

>  1918  Book  of  A.S.T.M.  Standards. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

CANNED  FOODS  BOXES,  NAILED  AND 
LOCK-CORNER  CONSTRUCTION.^ 

Serial  Designation:  D44-17T. 

These  specifications  are  issued  under  the  fixed  designation  D  44;  the 
final  number  indicates  the  year  .of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917. 

I.    MANUFACTURE. 

Manufactttre.  1.  Boxes  shall  be  well  manufactured  from  sound  (free  from 

decay  or  dote),  well-seasoned  lumber.  Boxes  when  stored  after 
nailing  should  not  be  placed  in  a  heated  room.  Lumber  shall 
be  free  from  knot  holes,  loose  or  rotten  knots  greater  than  1  in. 
in  diameter.  No  knots  will  be  permitted  which  will  interfere 
with  the  proper  nailing  of  the  box. 

cieating.  2   Cleats  shall  be  Ij  by  |  in.,  or  any  other  size  that  has 

equally  large  cross  section,  with  six  nails  to  each  cleat  driven 
through  and  clinched.  No  piece  of  end  shall  have  less  than 
two  nails.  The  outside  nails  shall  be  driven  as  near  the  ends 
of  cleats  as  possible  without  splitting  the  cleat;  the  remainder 
of  the  nails  shall  be  as  evenly  spaced  as  possible.  No  nail 
shall  be  driven  in  a  joint. 

Naiii&c  3.  Nails  shall  be  as  evenly  spaced  as  possible,  and  no  nail 

>  Critidsms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  preCer* 
ably  before  January  1, 1920,  to  Mr.  W.  S.  Topping.  Secretary  of  Committee  D-10  on  SUppiag 
Containers,  30  Vesey  St..  New  York  Qty. 
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shall  be  driven  in  a  joint.  All  nails  shall  be  driven  squarely 
into  the  center  of  the  thickness  of  the  end.  There  shall  be  at 
least  two  nails  in  each  end  of  any  one  piece  of  lumber. 

Outside  nails  on  the  sides  shall  be  driven  just  inside  the 
end  nails  of  the  cleats. 

Outside  nails  on  the  top  and  bottom  shall  be  driven  far 
enough  inside  to  miss  the  side  nails. 

The  sides,  tops  and  bottoms  shall  be  flush  with  the  ends. 

The  tops  and  bottoms  shall  overlap  the  sides. 

The  size  of  nails  shall  depend  on  the  woods  used  for  the 
ends* 

II.    DIVISION  BY  SPECIES  OP  WOOD. 

(A)  Group  1} 

4.  Group  I  shall  comprise  the  following  species  of  wood:       Group  i. 


White  pine 

Willow 

Aspen 

Noble  fir 

Western  yellow  pine 

Magnolia 

Spruce 

Buckeye 

Cottonwood 

.     White  fir 

Yellow  poplar 

Cedar. 

Balsam  fir 

'     Redwood 

Chestnut 

Butternut 

Sugar  pine 

Cucumber 

Basswood 

Alpine  fir 

Cypress 

Lodgepole  pine 

5.  Boxes  for  two  dozen  No.  2),  two  dozen  No.  3,  and  two  Nos.  2\  and  3 
dozen  extra  size  No.  3  cans  shall  be  constructed  as  follows:         ^""'  ^^^^^  '• 

(a)  Nailed  Construction. — ^The  ends  shall  be  |  in.  thick, 
and  of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or 
fastened  with  three  1  by  f-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain.  When  one-piece  sides  are  used  the 
third  corrugated  fastener  may  be  omitted. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  lumber 
A  in.  thick,  not  more  than  two  pieces  to  each  side  or  three 
pieces  to  each  top  or  bottom.  No  piece  shall  be  less  than  2  in. 
in  width. 

>Wh«a  oiM-pi6ce  lidea  and  two-piece  tops  and  bottoms  of  sawed  lumber  are  used, 
material  A  in.  thinner  will  be  permitted.  The  thicknesses  specified  herein  are  to  allow  for 
an  occasional  unavoidable  variation  in  manufacture,  but  that  variation  shall  not  exceed  ^  in. 
IjjIqh^  ths  tfaickiMMes  specified. 
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There  shall  be  seven  6d  standard,  cement-coated  box  nails, 
not  less  than  1^  in.  in  length,  to  each  nailing  edge. 

(J)  Lock-Comer  Construction. — ^The  ends  shall  be  f  in. 
thick  and  the  sides,  top  and  bottom  ^  in.  thick.  All  piecing 
shall  be  tongued,  grooved  and  glued.  The  top  and  bottom 
shall  be  nailed  with  not  less  than  fourteen  6d  stand^d,  cement- 
Coated  box  nails  in  each  top  and  each  bottom. 
Hot.  1  and  2  6.  Boxes  for  two  dozen  No.  1,  four  dozen  No.  1,  and  two 

Cans,  Group  L  jQ^en  No.  2  cans  shall  be  constructed  as  follows: 

(a)  Nailed  Construction. — ^The  ends  shall  be  |  in.  thick, 
and  of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or 
fastened  with  two  1  by  |-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  limiber  ^  in. 
thick,  not  more  than  two  pieces  to  each  side  or  three  pieces  to 
each  top  or  bottom.    No  piece  shall  be  less  than  2  in.  in  width. 

There  shall  be  six  6J  standard,  cement-coated  box  nails, 
not  less  than  iH  in.  in  length,  to  each  nailing  edge. 

(J)  Lock-Comer  Construction. — ^The  ends  and  sides  shall  be 
at  least  ^  in.  thick,  and  the  top  and  bottom  ^  in.  thick;  or 
i-in.  ends  may  be  used  with  A-"^-  sides,  top  and  bottom.  AH 
piecing  shall  be  tongued,  grooved  and  glued,  and  the  top  and 
bottom  shall  be  naUed  with  not  less  than  twelve  Ad  standard, 
cement-coated  box  naUs  in  each  top  and  each  bottom. 

(B)  Group  II} 

Gfoiv  n.  7.  Group  n  shall  comprise  the  following  spedes  of  wood: 

Southern  yellow  pine  Douglas  fir 

Hemlock  Larch 

Virginia  and  Carolina  pine 

f  Hoa.  21  and  3  8.  Boxes  for  two  dozen  No.  2i,  two  dozen  No.  3,  and  two 

Cant.  Ofovp  o.  j^^en  extra  size  No.  3  cans  shall  be  constructed  as  follows: 

(a)  NaUed  Construction.— The  ends  shall  be  |  in.  thick 
and  of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or 
fastened  with  three  1  by  |-in.  corrugated  steel  fasteners,  driven 

>Wb«i  ooe-inece  sides  and  two-pieoe  tops  and  bottoms  of  sawad  hnnber  are  «aad. 
material  it  in.  thimier  wiU  be  permitted.  The  thM^mesaes  specified  herein  axe  to  allov  for 
an  TTiT— vmr^  miaToidable  variation  in  mamifactaie.  bat  that  Tsriatian  diall  not  eaoesd  fV  ia 
Imlffj^  the  thklmeaMi  qMffi^y*^ 
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transversely  with  the  grain.  When  one-piece  sides  are  used, 
the  third  corrugated  fastener  may  be  omitted. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  Imnber  A  u^* 
thick,  not  more  than  two  pieces  to  each  side  or  three  pieces  to 
each  top  or  bottom.    No  piece  shall  be  less  than  2  in.  in  width. 

There  shall  be  seven  5d  standard  cement-coated,  box  nails, 
not  less  than  1^  in.  in  length,  to  each  naiUng  edge. 

(6)  Lock-Comer  Construction. — ^The  ends  shall  be  f  in. 
thick  and  the  sides,  top  and  bottom  ^  in.  thick.  AH  piecing 
shall  be  tongued,  grooved  and  glued,  and  nailed  with  not  less 
than  fourteen  5d  standard,  cement-coated  box  nails  in  each  top 
and  each  bottom. 

9.  Boxes  for  two  dozen  No.  1,  four  dozen  No.  1,  and  two  Hos.  i  and  2 
dozen  No.  2  cans  shall  be  constructed  as  follows:  ^^^'^  ^•*'  ^ 

(a)  Nailed  Construction, — ^The  ends  shall  be  f  in.  thick 
and  of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or 
fastened  with  two  1  by  f-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  lumber  ^  in. 
thick,  not  more  than  two  pieces  to  each  side  or  three  pieces  to 
each  top  or  bottom.    No  piece  shall  be  less  than  2  in.  in  width. 

There  shall  be  six  5d  standard,  cement-coated  box  nails, 
not  less  than  1 A  i^^-  ^  length,  to  each  nailing  edge. 

(6)  Lock-Comer  Construction. — ^The  ends  and  sides  shall  be 
at  least  xV-ini-  thick  and  the  top  and  bottom  A  "i-  thick;  or 
J-in.  ends  may  be  used  with  A-in.  sides,  top  and  bottom.  AH 
piecing  shall  be  tongued,  grooved  and  glued  and  the  top  and 
bottom  nailed  with  not  less  than  twelve  4d  standard,  cement- 
coated  box  nails  in  each  top  and  each  bottom. 

(C)  Group  III} 

10.  Group  III  shall  comprise  the  following  species  of  wood:  Group  m. 


White  elm 

Black  ash 

Red  gum 

Black  gum 

Sycamore 

Tupelo 

Pumpkin  ash 

Maple,  soft  or  silver 

iWhen  one-piece  sides  and  two-piece  tops  and  bottoms  of  sawed  lumber  are  used, 
material  A  in.  thinner  will  be  permitted.  The  thicknesses  specified  herein  are  to  allow  for 
an  occasio&aminavoidable  variation  in  manufacture,  but  that  variation  shall  not  exceed  A  in» 
below  the  thicknesses  sx>ecified. 
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Nos.  2iand3  11.  Boxes  for  two  dozen.No.  2},  two  dozen  No.  3,  and 

Cam,  Group  m.  ^^^  dozen  extra  size  No.  3  cans  shall  be  constructed  as  follows: 

(a)  Nailed  Construction. — The  ends  shall  be  i  in.  thick  and 
of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or  fast- 
ened with  three  1  by  f-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain.  When  one-piece  sides  are  used, 
the  third  corrugated  fastener  may  be  omitted. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  lumber 
A  in.  thick,  not  more  than  two  pieces  to  each  side  or  three 
pieces  to  each  top  or  bottom.  No  piece  shall  be  less  than  2  in. 
in  width. 

A  veneer  of  Red  gimi  J  in.  thick  shall  be  used  with  one-piece 
sides  and  tops,  and  one  and  two-piece  bottoms.  No  piece  shaU 
be  less  than  2  in.  in  width. 

There  shall  be  seven  44  standard,  cement-coated  box  nails, 
not  less  than  1^  in.  in  length,  to  each  nailing  edge. 

(b)  Lock-Comer  Construction. — ^The  ends  shall  be  J  in. 
thick  and  the  sides,  top  and  bottom  ^  in.  thick.  All  piecing 
shall  be  tongued,  grooved  and  glued,  and  the  top  and  bottom 
nailed  with  not  less  than  fourteen  Ad  standard,  cement-coated 
box  nails  in  each  top  and  each  bottom. 

Nos.  1  and  2  12.  Boxes  for  two  dozen  No.  1,  four  dozen  No.  I,  and  two 

Cam,  Group  iiL  dozen  No.  2  cans  shall  be  constructed  as  follows: 

(a)  Nailed  Construction. — ^The  ends  shall  be  }  in.  thick  and 
of  one  or  two  pieces.  Two-piece  ends  shall  be  cleated  or  fast- 
ened with  two  1  by  |-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  lumber 
^  in.  thick,  not  more  than  two  pieces  to  each  side  or  three  pieces 
to  each  top  or  bottom.  No  piece  shall  be  less  than  2  in.  in 
width. 

A  veneer  of  Red  gmn  \  in.  thick  shall  be  used  with  one- 
piece  sides  and  tops,  and  one  and  two-piece  bottoms.  No 
piece  shall  be  less  than  2  in.  in  width. 

There  shall  be  six  4d  standard,  cement-coated  box  nails, 
not  less  than  1^  in.  in  length,  to  each  nailing  edge.       ' 

(6)  Lock-Corner  Construction. — The  ends  shall  be  \  in. 
thick,  and  the  sides,  top  and  bottom  -f^  in.  thick.  All  piedng 
shall  be  tongued,  grooved  and  glued  and  the  top  and  bottom 
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shall  be  nailed  with  not  less  than  twelve  4d  standard,  cement- 
coated  box  nails  in  each  top  and  each  bottom. 

(ZJ)  Group  IV. 

13.  Group  IV  shall  comprise  the  following  species  of  wood:  Group  iv. 

Hard  maple  Birch 

Beech  Rockehn 

Oak  White  ash 
Hackberry 

14.  Boxes  for  two  dozen  No.  2},  two  dozen  No.  3,  and  Noi.  2Mnd3 
two  dozen  extra  size  No.  3  cans  shall  be  constructed  as  follows:  ^■^■'  ^•"^  ^^• 

(a)  Nailed  Construction. — ^The  ends  shall  be  \  in.  thick  and 
of  one  or  two  pieces.  Two-piece  ends  shall  be  deated  or  fast- 
ened with  three  1  by  j-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain.  When  one-piece  sides  are  used, 
the  third  corrugated  fastener  may  be  omitted. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  lumber 
\  in.  thick,  not  more  than  two  pieces  to  each  side  or  three  pieces 
to  each  top  or  bottom.    No  piece  shall  be  less  than  2  in.  in  width. 

There  shall  be  seven  Ad  standard,  cement-coated  box  nails, 
not  less  than  1^^  in.  in  length,  to  each  naiUng  edge. 

(J)  Lock-Comer  Construction. — ^The  ends  shall  be  \  in. 
thick  and  the  sides,  top  and  bottom  ^  in.  thick.  All  piecing 
shall  be  tongued,  grooved  and  glued,  and  the  top  and  bottom 
nailed  with  not  less  than  fotirteen  4J  standard,  cement-coated 
box  nails  in  each  top  and  each  bottom. 

15.  Boxes  for  two  dozen  No.  1,  fotir  dozen  No.  1,  and  two  Noi.  i  aiid2 
dozen  No.  2  cans  shall  be  constructed  as  follows:  ^""'  Otou^  iv. 

(a)  Nailed  Construction. — ^The  ends  shall  be  i  in.  thick  and 
of  one  or  two  pieces.  Two-piece  ends  shall  be  deated  or  fast- 
ened with  two  1  by  |-in.  corrugated  steel  fasteners,  driven 
transversely  with  the  grain. 

The  sides,  tops  and  bottoms  shall  be  of  sawed  limiber 
\  in.  thidL,  not  nlore  than  two  pieces  to  each  side  or  three 
pieces  to  each  top  or  bottom.  No  piece  shall  be  less  than  2  in. 
in  width. 

There  shall  be  six  4d  standard,  cement-coated  box  nails, 
not  less  than  1^  in.  in  length,  to  each  nailing  edge. 
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(b)  Lock-Comer  Construction, — ^The  ends  shall  be  i  in. 
thick  and  the  sides,  top  and  bottom  ^  in.  thick.  All  piecing 
shall  be  tongued,  grooved  and  glued  and  the  top  and  bottom 
nailed  with  not  less  than  twelve  4d  standard,  cement-coated  box 
nails  in  each  top  and  each  bottom. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

CANNED  FOODS  BOXES,  WIREBOUND 
CONSTRUCTION.! 

Serial  Designation:  D45-17T. 

These  specifications  are  issued  under  the  fixed  designation  D  45;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1917. 

L    MANUFACTURE. 

1.  Boxes  shall  be  well  manufactured  from  soimd  (free  from  Mamtfactore. 
decay  or  dote),  well-seasoned  veneer  and  cleat  lumber.     Kiln 

drying  by  excessively  high  temperatures  or  low  humidities  or 
below  6  per  cent  moisture  shall  be  avoided.  Veneer  shall  be 
free  from  knot  holes,  loose  or  rotten  knots  greater  than  1  in. 
in  diameter.  Cleats  shall  be  free  from  knots  and  from  excessive 
cross  grain.  No  knots  will  be  permitted  which  will  interfere 
with  proper  nailing  or  stapling.  Each  side,  top,  and  end  shall 
be  of  a  single  piece  of  veneer;  the  bottoms  shall  consist  of  not 
more  than  two  pieces,  no  piece  less  than  4  in.  in  width. 

2.  Boxes  for  two  dozen  No.  2i,  two  dozen  No.  3,  and  two  hoi.  24  and  3 
dozen  extra  size  No.  3  cans  shall  be  constructed  as  follows: 

(a)  Cleats, — Each  end  shall  be  cleated  with  four  cleats  not 
less  than  if  l^y  H  ^f  or  any  other  size  cleats  that  have  equally 
large  cross-section.     One  end  of  each  cleat  shall  be  provided 

1  Crttioisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer^ 
ably  before  January  1, 1920.  to  Mr.  W.  S.  Topping.  Secretary  of  Committee  D-10  on  Shipping 
Containers*  30  Vesey  St..  New  York  aty. 
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with  a  tenon  i  in.  thick  and  if  in.  long  and  the  other  end  with 
the  corresponding  mortise.  Cleats  may  be  made  of  any  of  the 
following  species  of  wood: 

Red  gum  Oak 

Black  gum  Sycamore 

Maple  Ash 

Birch  Hickory 

Beech  Hackberry 

Tupelo  Yellow  pine  , 

Elm 

(b)  The  sides,  top,  bottom  and  ends  shall  be  of  t-in.  gum* 
veneer.  The  box  shall  be  boimd  with  four  equally  spaced  16- 
gage  0.0625 -in.  diameter,  basic  annealed  wires.  End  wires 
shall  be  attached  to  cleats  with  16-gage  by  Ij-in.  bright,  soft 
Bessemer  staples  driven  through  the  veneer  into  the  center  of  the 
width  of  the  cleats.  Six  staples  shall  be  driven  into  each  top 
and  bottom. cleat  and  four  into  each  side  cleat.  Interior  wires 
shall  be  attached  to  the  veneer  by  18-gage,  bright,  soft  Bessemer 
staples  driven  through  and  cUnched;  six  staples  connecting  each 
wire  to  top  and  bottom  and  four  to  each  side. 

(c)  The  ends  shall  be  attached  to  each  side  cleat  by  four 
18-gage  by  ii-ii^-  staples  equally  spaced,  driven  into  the  center 
of  the  cleat  and  at  an  angle  of  45  to  60  deg.  with  the  grain  of 
the  end;  or  by  four  nailg  J-in.  by  15-gage  by  J-in,  head,  driven  into 
the  center  of  the  cleat  and  equally  spaced. 

Hoi.  1  and  2         3.  Boxes  for  two  dozen  No.  1,  fotir  dozen  No.  1,  and  two 
^*"**  dozen  No.  2  cans  shall  be  constructed  as  follows: 

These  boxes  shall  be  the  same  as  those  for  No.  3  cans, 
except  that  wires  shall  be  stapled  to  the  tops  and  bottoms  with 
four  staples  to  each  wire  and  to  the  sides  with  three  staples  to 
each  wire. 

1  specifications  for  boxes  of  other  kinds  of  veneer  and  with  cleats  of  other  species  than 
those  listed  have  been  withheld  pending  testa. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA.,   U.   S.   A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

INSULATED  WIRE  AND   CABLE:    30-PER-CENT 
HEVEA  RUBBER.! 

Serial  Designation:  D  27  ~  16  T. 

These  specifications  are  issued  under  the  fixed  designation  D  27;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1916. 

1.  These  specifications  cover  conductors  and  rubber  insula-  Material 
tion  only.  The  design  and  factor  of  safety  depend  upon  the  Covered, 
service  conditions  and  sh^ll  be  at  the  option  of  the  purchaser. 

(A)    Conductor. 
I.    MANUFACTURE. 

2.  The  conductor  shall  be  made  of  soft  annealed  copper.  Material 
properly  tinned,  and  have  the  properties  and  characteristics 
herein  required. 

3.  Each  individual  wire  of  a  stranded  conductor  shall  be  strand, 
considered  separately  and  shall  be  designated  as  a  strand. 

4.  Each  solid  conductor  and  each  strand  shall  be  round  Shape, 
and  reasonably  free  from  imperfections. 

5.  The   stranding   shall   be   concentric,    unless   otherwise  stranding, 
specified,  and  shall  conform  to  Table  I. 

1  Critidami  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1.  1920,  to  Mr.  B.  A.  Barrier.  Chairman  of  Committee  t)-ll  on  Rubber 
ProducU.  31  Milk  Street.  Boston.  Mass. 

(689) 


Digitized  by 


Googl( 


690     Tentative  Specifications  for  Insulated  Wire. 


Density.  6.  For  the  puipose  of  calculating  weights,  cross-sections, 

etc.,  in  conductivity  determinations,  the  density  of  the  copper 
shall  be  taken  as  8.89.    See  Appendix  I. 

Table  I. — Stranding. 
AssocunoN  or  Railwat  Electbical  ENmNnss.) 


2000000  to  1600000  CM 

1500000  **  1100000    *'    

lOOOOOO-     650000    "    

500000-     260000    '*    

No.0000  *' No.  lA.w.g.orB.AS 

No.  2       ••  No.  8        •* 

SnukUer  aius 


Minimom  Number  of 
StrandB  in  Conduetor. 


127 
01 
61 
S7 
10 
7 
1 


Tensile 
Properties. 


II.     PHYSICAL  PROPERTIES  AND  TESTS.  . 

7.  Each  solid  conductor  or  strand  shall  be  so  drawn  and 
annealed  that  after  tinning  it  shall  conform  to  the  properties 
given  in  Table  II. 


Table  II. — Tensile  Properties. 

.Amekican  Socistt  roB  Tcstino  Matkbulb. 


Diameter, 
in. 

MAzimam 

Tensile  Strength. 

lb.  per  sq.  in. 

Bluumom 

ElonsationinlOiib, 

pereent. 

36000 
87000 
88600 
40000 

86 

80 

25 

20 

0.460  to  0.290  Incl. 
0.289  "  0.108.  " 
0.102  •'  0.021.  " 
0.020  "  0.003.    '• 


Tension  Tests.  8.  (a)  Method  of  Tcst. — Tensile  tests  shall  be  made  on 

fair  samples  and  the  elongation  shall  be  determined  as  the 
permanent  increase  in  length,  due  to  the  breaking  of  the  wire 
in  tension,  measured  between  bench  marks  originally  10  in. 
apart.  The  specimen  shall  break  between  the  bench  marks 
and  not  closer  than  1  in.  to  either  mark. 
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(J)  Number  of  Tests. — Samples  shall  be  taken  in  accord- 
ance with  Section  16. 

(c)  Reiests  and  Rejections, — If  upon  testing  a  sample  from 
a  coil,  reel  or  spool  of  wire,  the  results  are  found  to  be  above 
the  stated  value  for  tensile  strength  or  below  the  stated  value 
for  elongation,  tests  upon  two  additional  samples  will  be  made 
and  the  average  of  the  three  tests  shall  determine  acceptance 
or  rejection. 

9.  The  conductivity  of  the  copper  shall  be  not  less  than  Conductivity. 
98  per  cent  of  the  annealed  copper  standard.     See  Appendix  I. 

10.  (a)  Test. — Each  sample  before  stranding  or  insulating  Tinning  Tests, 
shall  be  given  the  following  tests  at  the  factory:   The  sample 

shall  be  thoroughly  cleaned  by  immersing  in  redistilled  petroleum 
ether,  followed  by  immersion  in  95-per-cent  alcohol.  The 
sample  shall  then  be  immersed  in  hydrochloric  acid  (sp.  gr. 
1.088)  at  a  temperature  of  from  60  to  70°  F.  (15°.55-21°.10  C.) 
for  one  minute,  washed  in  distilled  water  (the  surplus  water 
shaken  oflf)  and  immersed  in  a  solution  of  sodium  sulfide  for 
30  seconds  and  again  washed  in  water  (the  surplus  water  shaken 
oflF).  The  above  operation  shall  be  repeated  four  times  for 
samples  0.02  in.  in  diameter  or  over,  and  three  times  for  samples 
less  than  0.02  in.  in  diameter.  After  the  completion  of  the 
required  number  of  cycles  the  samples  shall  not  show  any  sign 
of  blackening  in  the  air  which  is  perceptible  to  the  eye. 

(b)  Strength  of  Solution. — ^The  solution  of  sodium  sulfide 
shall  have  sufficient  strength  to  thoroughly  blacken  in  5  seconds 
a  piece  of  untinned  copper  wire  that  has  previously  been  cleaned 
in  95  per  cent  alcohol.  The  solution  shall  be  prepared  by 
thoroughly  saturating  (by  boiling)  a  solution  of  sodium  mono- 
sulfide  with  sulfur  and  shall  have  a  specific  gra\dty  of  1.142 
at  60''  F.  (15^55  C). 

(c)  Number  of  Tests. — Samples  shall  be  taken  in  accord- 
ance with  Section  16. 

(d)  Retests  and  Rejections. — If  the  specimen  tested  in  accord- 
ance with  Section  10  (a)  shows  any  signs  of  blackening,  two 
more  specimens  shall  be  tested.  If  one  of  these  two  additional 
specimens  shows  any  signs  of  blackening,  that  coil  or  reel  shall 
be  rejected.  If  both  specimens  are  free  from  any  signs  of 
blackening,  the  coil  or  reel  shall  be  accepted.     If  more  than 
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10  per  cent  of  the  samples  in  the  entire  order  fail,  all  of  the 
wire  shall  be  rejected.  If  10  per  cent  or  less  of  the  samples 
in  the  entire  lot  fail,  each  coil,  reel  or  length  may  be  tested 
and  accepted  or  rejected  upon  the  results  of  the  individual  tests. 

III.  permissible  variations  in  dimensions. 

Diameter  and  II.  (a)  Permissible    Variation, — When    the    diameter    of 

^••^  solid  conductors  and  strands  is  specified,  the  permissible  varia- 

tion from  the  specified  value  shall  not  exceed  1  per  cent  under 
or  2  per  cent  over  for  wire  0.02  in.  in  diameter  and  larger,  and 
0.1  mil  under  for  wire  less  than  0.02  in.  in  diameter. 

When  the  area  of  cross-section  is  specified,  the  permissible 
variation  shall  not  exceed  2  per  cent  under  the  specified  value. 

(b)  Method  of  Gaging  Diameter. — ^When  wire  is  submitted 
in  coils,  each  coil  shall  be  gaged  in  three  places,  one  near  each 
end  and  one  approximately  at  the  middle.  When  wire  is  sub- 
mitted on  spools  or  reels,  approximately  12  ft.  of  the  wire  shall 
be  reeled  off  and  the  wire  then  gaged  in  six  places  between  the 
second  foot  and  the  twelfth  foot  from  the  end. 

(c)  Calculation  of  Area. — ^The  area  of  cross-section  of 
wire  shall  be  calculated  from  the  average  of  the  measurements 
of  the  diameter  made  in  accordance  with  Section  (b).  '  The 
area  of  cross-section  of  cable  shall  be  considered  to  be  the  sum 
of  the  cross-sectional  areas  of  its  component  wires,  when  laid 
out  straight  and  measured  perpendicular  to  their  axes. 

(d)  Rejection. — ^A  coil  or  reel  shall  be  rejected  if  the  average 
diameter  obtained  from  the  measurements  made  in  accordance 
with  paragraph  (6),  or  the  area  as  calculated  in  accordance  with 
paragraph  (c),  is  not  within  the  limits  specified  in  paragraph  (a). 

A  coil  or  reel  shall  be  rejected  if  any  individual  measure- 
ment of  diameter  or  of  area  of  cross-section  is  not  within  twice 
the  limits  specified  in  paragraph  (a). 

(B)    Insulation. 

IV.    CHEMICAL  PROPERTIES  AND  TESTS. 

Composition  12.  (a)  Composition. — ^The  insulation  shall  contain  exclu- 

of  Compound,  giy^jy  Hevea  rubber  which  has  not  been  previously  used,  waxy 

hydrocarbons  consisting  of  ceresin  or  refined  paraffin,  sufficient 
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sulfur  to  properly  vulcanize,  and  fillers  which  are  entirely 
inorganic  mineral  matter  containing  no  red  lead,  carbon  or 
bitumen. 

(6)  Requirements. — ^The  vulcanized  compound  shall  con- 
form on  analysis  to  the  following  requirements  expressed  as 
percentages,  by  weight,  of  the  whole  sample: 

Maxdiuii.  Mindcuu. 

Rubber 33  30 

Waxy  hydit>carbons 4 

Free  sulfur 0.7 


Results  shall  be  taken  between  the  limits  given  in  propor- 
tion to  the  percentage  by  weight  of  the  rubber  fdund. 

The  limits  allowed  for  30-per-cent  rubber  compound  shall 
be  as  follows: 

MAxncuic  MmiMUM. 

Saponifiable  acetone  extract 1 . 35  0. 55 

Unsaponifiable  resins 0. 45 

Chloroform  extract 0. 90 

Alcoholic  potash  extract 0.55 

Total  sulfur  (see  note) 2. 10 

Specific  gravity 1 .  75 


The  limits  allowed  for  33-per-cent  rubber  compound  shall 
be  as  follows: 

Maximum.  Minimum. 

Saponifiable  acetone  extract 1 . 50  0. 60 

Unsaponifiable  resins 0. 50 

Chloroform  extract 1 .00 

Alcoholic  potash  extract 0. 60 

Total  sulfur  (see  note) 2.30 

Specific  gravity 1 .  67 


The  acetone  solution  shall  not  fluoresce. 

The  acetone  extract  (60  cc.)  shall  not  be  darker  than  a 
light  straw  color. 

Hydrocarbons  shall  be  soUd,  waxy  and  not  darker  than  a 
light  brown. 

Chloroform  extract  (60  cc.)  shall  not  be  darker  than  a 
straw  color. 

Contamination  of  the  compound,  such  as  by  the  use  of 
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impregnated   tapes,   will  not  excuse   the  manufacturer  from 
conforming  to  this  specification. 

NoTB. — The  limit  on  total  sulfur  may  be  omitted  at  the  option  of  the 
purchaser. 

The  compound  shall  be  analyzed  by  the  procedure  recommended  by  the 
Joint  Rubber  Insulation  Committee.    See  Appendix  II. 

(c)  Samples. — Samples  for  chemical  analysis  shall  be 
taken  before  the  application  of  the  braid  and  after  the  material 
has  passed  all  physical  and  electrical  tests.  The  purchaser 
may  take  samples  in  accordance  with  Section  16.  The  pur- 
chaser shall  assure  himself  that  all  samples  are  free  from  con- 
tamination and  change  due  to  torch  heating.  Wherever 
practicable,  samples  shall  be  taken  at  a  distance  of  at  least 
3  ft.  from  the  end  of  the  wire. 

{d)  Retests  and  Rejections. — ^The  purchaser  may  make  a 
chemical  analysis  on  any  one  of  the  samples  selected  as  above 
to  determine  if  the  compound  meets  the  requirements  of 
Section  12  (6).  Failure  of  any  one  sample  selected  shall  be 
sufficient  cause  to  reject  the  wire  which  the  sample  represents, 
except  in  the  case  of  failure  to  meet  the  requirements  of  either 
or  both  free  sulfur  and  chloroform  extract  in  accordance 
with  Section  12  (6).  In  case  of  such  failure  the  coil  from  which 
the  sample  was  taken  shall  be  rejected  and  two  additional 
samples  taken  from  the  remainder  of  the  order.  The  remainder 
of  the  order  shall  be  accepted  if  both  samples  so  selected  shall 
meet  the  requirements  for  free  sulfur  or  chloroform  extract 
in  accordance  with  Section  12  (6).  The  entire  order  shall  be 
rejected  if  either  sample  fails  to  meet  the  requirements. 

V.    PHYSICAL  PROPERTIES  AND  TESTS. 

Physical  13.  The  test  specimen  shall  have  the  following  physical 

Properties.        properties. 

Tensile  strength,  minimum,  lb.  per  sq.  in 1000 

Set,  maximum  in  2  in.,  in f 

Elongation,  minimum  before  rupture,  in 2  to  9 

Physical  Tests.  14.  (a)  Tension  Test. — ^A  test  specimen  having  a  length 

•  of  not  less  than  2  in.,  marked  with  bench  marks  2  in,  apart, 

shall  be  placed  in  the  jaws  of  a  test  machine  (maximum  distance 


Digitized  by 


Googl( 


Serial  Designation:  D  27-16  T.  695 

between  jaws  holding  the  test  spedmen,  4  in.)  and  stretched 
at  the  rate  of  20  in.  per  minute  (jaw  speed)  until  the  specimen 
breaks.  The  test  specimen  shall  break  between  the  bench 
marks  and  the  tensile  strength  shall  be  calculated  upon  the 
area  of  the  original  sample. 

(b)  Set  Test, — ^A  second  test  specimen  having  a  length  of 
not  les3  than  6  in.,  marked  with  bench  marks  2  in.  apart,  shall 
be  placed  in  the  jaws  of  a  test  machine  (maximum  distance 
between  jaws  holding  test  specimen,  4  in.)  and  stretched  at  a 
rate  of  20  in.  per  minute  until  the  bench  marks  are  6  in.  apart. 
After  the  termination  of  this  stretch,  the  test  specimen  shall 
be  released  within  5  seconds  and  the  set  determined  1  minute 
after  the  beginning  of  release. 

(c)  Elongation  Test, — ^After  the  determination  of  the  set 
in  accordance  with  paragraph  (6),  the  same  specimen  shall  be 
placed  in  the  jaws  of  a  test  machine  (maximum  distance  between 
jaws  holding  test  specimen,  4  in.)  and  stretched  at  the  rate 
of  20  in.  per  minute  (jaw  speed)  until  the  specimen  breaks. 
The  test  specimen  shall  break  between  the  bench  marks. 

(d)  Accuracy  of  Machine. — The  test  machine  shall  be 
accurate  within  1  per  cent  of  the  breaking  load. 

(e)  Jaws, — ^The  jaws  of  the  machine  shall  be  of  an  approved 
type. 

(/)  Temperature. — ^AU  physical  tests  shall  be  made  at  a 
room  temperature  of  from  65  to  SS""  F.  (is'^.aa  to  29''.44  C.) 
inclusive,  and  the  test  specimen  shall  have  been  kept  at  the 
room  temperature  not  less  than  30  minutes  prior  to  the  tests. 

15.  (a)  Test  Specimen, — ^The  test  specimen  may  be  the  Test  Specimeo. 
entire  section  of  the  insulation  in  the  case  of  small  wires,  or  in 
the  case  of  a  large  wire,  a  segment  of  a  section,  cut  with  a  sharp 
knife  held  tangentially  to  the  conductor.  The  test  specimen 
shall  be  as  free  as  possible  from  surface  incisions  and  imper- 
fections. 

(ft)  Buffing. — In  event  of  any  irregularities  on  the  surf9.ce 
of  the  test  specimen,  it  shall  be  made  smooth  and  of  uniform 
thickness  within  5  per  cent  of  the  original  thickness  by  buflSng, 
except  when  large  strands  are  used,  in  which  case  the  rub- 
ber sample  shall  be  buflFed  sufficiently  to  remove  all  corru- 
gations. 
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(c)  Limits. — ^There  shall  be  no  limit  to  the  cross-section 
^            of  the  test  spedxnen,  except  as  restricted  by  the  capacity  of  the 

test  machine. 

(d)  Calculation  of  Area. — Calculation  of  the  area  of  test 
specimen  shall  be  made  as  follows: 

(1)  When  the  total  cross-section  of  the  insulation  is  used, 
the  area  shall  be  calculated  as  the  area  of  the  circle  whose 
diameter  is  the  minimum  average  outside  diameter  of  the 
insulation  minus  the  area  of  the  conductor.  The  area  of 
a  stranded  conductor  shall  be  figured  from  its  maximum 
diameter. 

(2)  When  a  slice  cut  from  the  wire  by  a  knife  held  tangent 
to  the  wire  is  used,  and  the  slice  so  cut  has  the  cross-section 
of  a  segment  of  a  circle,  the  area  shall  be  calculated  as  that 
of  the  segment  of  a  circle  whose  diameter  is  that  of  the  insula* 
tion.  The  height  of  the  segment  is  the  wall  of  insulation  on 
the  side  from  which  the  sUce  is  taken.  (The  values  are  most 
easily  obtained  from  a  table  giving  the  areas  of  segments  of 
a  unit  circle  for  the  ratio  of  the  height  of  the  segment  to  the 
diameter  of  the  circle.) 

(3)  When  the  cross-section  of  the  slice  is  not  a  segment 
of  a  circle,  the  area  shall  be  calculated  from  a  direct  measure- 
ment of  the  volume  or  from  the  specific  gravity  and  the  weight 
of  a  known  length  of  a  uniform  cross-section. 

(4)  When  a  portion  of  a  sector  of  a  circle  has  to  be  taken 
(as  in  the  case  of  large  conductors  with  thin  walls)  the  area 
shall  be  calculated  as  the  thickness  times  the  width.  (This 
applies  either  to  a  straight  test  piece  or  one  stamped  out  with 
a  die,  and  assumes  that  corrugations  have  been  removed  by 
buffing.) 

(5)  When  a  portion  of  a  sector  of  a  circle  has  to  be  taken 
on  large  conductors  with  thick  walls  the  area  shall  be  calculated 
as  the  proportional  part  of  the  area  of  the  total  cross-section. 

Number  of  16.  (a)  Less  than  500  Feet. — ^When  an  order  calls  for  less 

SpJdSllM!*'    ^^^  ^^^  ^^'^  physical  tests  shall  be  waived. 

(6)  Over  500  Feet. — ^When  an  order  calls  for  500  ft.  or  more 
and  is  made  into  one  or  more  coils,  reels  or  lengths,  samples 
shall  be  taken  from  10  per  cent  of  the  coils,  reels  or  lengths, 
but  in  all  cases  there  shall  be  one  sample  taken. 
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17.  (a)  Retests, — ^If  a  specimen  fails  to  pass  in  either  of  RatMttand 
the  three  tests  prescribed  in  Section  14,  two  more  specimens  JSydSaiiits 
shall  be  taken  from  the  same  sample  and  the  average  of  the 
results  shall  determine  whether  or  not  the  sample  complies 
with  the  requirements. 

(b)  Rejections. — When  ten  or  more  samples  are  selected 
in  any  inspection  lot,  all  coils,  reels  or  lengths  shall  be  rejected 
if  more  than  10  per  cent  of  the  samples  fail.  If  10  per  cent 
or  less  fail,  each  coil,  reel  or  length  may  be  tested  and  shall  be 
accepted  or  rejected  upon  the  result  of  individual  test.    Where 


Tablb  III.— Values  of  Test  Potentials,  in  Kilovolts. 
(ABMounoR  0?  Railwat  Eliotbical  ERQnmBa.) 

SiMofCondiMton. 

ThiekncM  of  iMaktion.  64tlii  In. 

2 

8 

4 

6 

8 

7 

8 

10 

18A.W.B.  orB.ftS 

1.0 
1.0 

4.6 
4.6 
6.0 
6.0 
6.0 
6.0 
6.0 
4.6 
4.0 

6.6 
6.6 
6.0 
6.0 
8.6 
7.0 
6.6 
8.6 
8.0 
6.6 
6.0 
6.0 
4.6 

4.0 
2.6 

... 

8.6 

7.6 
7.6 
8.0 
8.6 
8.6 
0.6 
10.0 
10.0 
10.0 
10.0 
0.6 
0.6 
0.0 

0.0 
7:6 
8.6 
6.6 

8.6 
8.6 
0.0 
0.6 
10.0 
11.0 
11.6 
11.6 
12.0 
12.0 

n.6 

11.6 

n.6 
n.o 

10.0 
0.0 
8.0 
7.6 
7.0 
8.6 
6.0 

10  6 

16        -              "     

10  6 

14        -              •'     

u       -              -    

10       -              -     

8       -              -     

no 

11.6 
12.0 
13  0 

6       "              -     

4       -              "     

2        "              ••     

14.0 
14.6 
16  0 

0       -              •     

00       "              -     

000       -             -     

0000       -             -     

160  000  CM 

16.6 
16.6 
16.6 
16.6 

16  6 

600000    -    

760000    -    

lOQOOOO    "    

1260000    -    

1600000    "    

1760000    "    

2000000    "    

14.6 
14.0 
18.0 
12.6 
12.0 
11.6 
10.6 

the  number  of  samples  selected  in  any  inspection  lot  is  less 
than  ten,  all  coils,  reels  or  lengths  shall  be  rejected  if  more 
than  20  per  cent  of  the  samples  fail.  If  20  per  cent  or  less  fail, 
each  coil,  reel  or  length  may  be  tested  and  shall  be  accepted 
or  rejected  upon  the  result  of  individual  test. 

VI.  ELECTRICAL  PROPERTIES  AND  TESTS. 

18.  (a)  Place, — ^AU  electrical  tests  shall  be  made  at  the  Bi«ctric«i 
factory.  Prop«fti« 

(b)  Requirements. — ^Every    coil,    reel    or   length    of    wire, 
after  vulcanization  and  before  the  application  of  paraffin  or 
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any  covering  other  than  tape  or  braid  used  m  vulcanization, 
shall  successfully  withstand  a  high  voltage  test  as  specified 
in  Table  III,  and  shall  have  an  insulation  resistance  not  less 
than  that  specified  in  Table  IV.  These  tests  shall  be  made 
after  not  less  than  18  hours  immersion  in  water,  and  while 
still  immersed. 

19.  The  test  voltage  shall  be  applied  for  5  minutes.     The  High  Voiug* 
test  shall  be  made  in  accordance  with  the  Standardization  ^•"*' 
Rules  of  the  American  Institute  of  Electrical  Engineers.     See 
Appendix  I. 

Table  V. 

(Tins  asAu,  bb  madb  at  TrnniBATUBSB  wmiN  ram  Scora  or  ibib  Tablb.) 


Tflmp«nture. 

Temperature. 

Coeffidenfe. 

Coefficient. 

D«g.FBhr. 

Deg.  Cent. 

Deg.  Fahr. 

Dor.  Cent 
16.1 

46 

7.8 

0.604 

61 

1.026 

47 

8.8 

0.700 

62 

16.7 

1.053 

48 

8.0 

0.720 

63 

17.2 

1.081 

40 

0.4 

0.746 

64 

17.8 

1.100 

60 

10.0 

0.760 

66 

18.8 

1.138 

61 

10  6 

0.787 

66 

18.0 

1.160 

62 

U.l 

0.806 

67 

10.4 

1.200 

63 

11.7 

0.833 

68 

20.0 

1.231 

64 

12.2 

0.854 

60 

20.6 

1.264 

66 

12.8 

0.877 

70 

21.1 

1.207 

66 

13.3 

0.000 

71 

21.7 

1.331 

67 

13.0 

0.017 

72 

22.2 

1.366 

68 

14.4 

0.043 

73 

22.8 

1.402 

60 

15.0 

0  070 

74 

23.8 

1  438 

60 

15.6 

1.000 

75 

23.0 

1.477 

20.  (a)  Method, — ^This  test  shall  be  made  in  accordance  insuiatioa 
with  the  Standardization  Rules  of  the  American  Institute  of  ^•«*»^'*««- 
Electrical  Engineers.    See  Appendix  I. 

(ft)  Temperature  CoefficienL — ^The  insulation  resistance 
(megohms)  shall  be  reduced  to  that  at  60''  F.  (IS^'.SS  C.)  by 
multiplying  by  the  coeflSdent  in  Table  V  corresponding  to 
the  temperature  at  which  test  is  made. 

21.  Every  coil,  reel  or  length  shall  be  rejected  if  it  fails  Rejectiona 
to  comply  with  the  electrical  requirements  herein  specified. 


Electrical  Test. 


(C)  Inspection. 

22.  (a)  The    manufacturer    shall    notify    the    purchaser  inspection, 
sufficiently  in  advance  of  the  completion  of  the  wire  or  cable 
to  permit  of  arrangement  for  the  inspection. 
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(ft)  The  inspector  representing  the  purchaser  shall  have 
free  entry  at  all  times,  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  wire  ordered, 
except  compounding  room.  The  manufacturer  shall  afford 
the  inspector,  free  of  cost,  all  reasonable  facilities  to  satisfy 
him  that  the  wire  is  being  furnished  in  accordance  with  these 
specifications.  Tests  and  inspection  shall  be  made  prior  to 
shipment,  at  the  place  of  manufacture. 

(c)  The  purchaser  may  make  the  tests  to  govern  the 
acceptance  or  rejection  of  the  wire  in  his  own  laboratory  or 
elsewhere.  Such  tests,  however,  shall  be  made  at  the  expense 
of  the  purchaser. 
ReheAring.  23.  Samples  of  rejected  material  shall  be  preserved  for 
two  weeks  from  date  of  test  report.  In  case  of  dissatisfaction 
with  the  results  of  test,  the  manufacturer  may  make  claim  for 
a  rehearing  within  that  time.  Sealed  duplicate  samples  may 
be  retained  by  the  manufacturer  at  his  option. 
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APPENDIX  I. 

EXTRACTS  FROM  STANDARDIZATION  RULES  OF 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL 

ENGINEERS. 

(Edition  July  1,  1915.) 

Conductivity  of  Copper. 

1.  The  following  shall  be  taken  as  normal  values  for  standard 
annealed  copper: 

(a)  At  a  temperature  of  20°  C.  the  resistance  of  a  wire  of 
standard  annealed  copper  1  m.  in  length  and  of  a  imiform  sec- 
tion of  1  sq.  mm.  is  1/58  ohm =0.017241  ohm. 

(ft)  At  a  temperature  of  20*^  C.  the  density  of  standard 
annealed  copper  is  8.89  g.  per  cubic  centimeter. 

(c)  At  a  temperature  of  20°  C.  the  "constant  mass"  tem- 
perature coefficient  of  resistance  of  standard  annealed  copper, 
measured  between  two  potential  points  rigidly  fixed  to  the  wire, 
is  0.00393  =  1/254.45  .  .  .  per  degree  Centigrade. 

(d)  As  a  consequence,  it  follows  from  (a)  and  (ft)  that  at 
a  temperature  of  20°  C.  the  resistance  of  a  wire  of  standard 
aimealed  copper  of  uniform  section,  1  m.  in  length  and  weighing 
1  g.  is  (A) X8.89  =  0.15328  ohm. 

High  Voltage  Test. 
(a)  Frequency. 

2.  The  frequency  of  the  test  voltage  shall  not  exceed  100 
cycles  per  second,  and  should  approximate  as  closely  as  possible 
to  a  sine  wave.    The  source  of  energy  should  be  of  ample  capacity. 

(ft)  Rate  of  Increase  of  Voltage. 

3.  The  initially-applied  voltage  shall  not  be  greater  than 
the  working  voltage  and  the  rate  of  increase  shall  not  be  over 
100  per  cent  in  10  seconds. 

(701) 
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Insulation  Resistance  Test. 

4.  The  apparent  insulation  resistance  should  be  measured 
after  the  dielectric-strength  test,  measuring  the  leakage  current 
after  a  one-minute  electrification,  with  a  continuous  e.m.f.  of 
from  100  to  500  volts,  the  conductor  being  maintained  positive 
to  the  water. 
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APPENDIX  II. 


JOINT  RUBBER   INSULATION  COMMITTEE 

PROCEDURE  FOR  THE  ANALYSIS  OF 

RUBBER  COMPOUND. 

Object  of  the  Analysis. 

1.  The  object  of  this  procedure  of  analysis  is  to  determine 
whether  rubber  compounds  comply  chemically  with  the  accom- 
panying specification  which  is  intended  to  secure  compounds 
containing  30  per  cent  of  the  best  Hevea  rubber,  and  mineral 
fillers. 

Outline  of  Procedure. 

2.  The  genejjl  procedure  is  shown  in  Fig.  1. 

General. 

3.  Make  the  analysis  upon  the  insulation  after  vulcanization 
and,  whenever  possible,  before  the  saturation  of  the  braid. 
Wipe  the  insulation  thoroughly  with  a  damp  cloth  to  remove 
any  adhering  material,  but  do  not  remove  waxy  hydrocarbons 
from  the  surface. 

4.  If,  however,  a  saturated  braided  sample  must  be  used, 
remove  the  braid  and  sandpaper  the  insulation  to  a  depth  ot  at 
least  0.005  in.  and  wipe  with  a  damp  doth.  In  such  cases 
report  the  condition  of  the  sample. 

5.  Perform  all  determinations  in  duplicate  and  take  the 
average  value  arbitrarily  as  the  true  value.  Duplicate  deter- 
minations must  check  within  the  limits  specified. 

6.  Make  blanks  on  all  deteI;^linations  and  deduct  the  results 
accordingly. 

Sample. 

7.  Remove  the  insulation  entirely  from  sufficient  wire  to 
give  a  sample  weighing  about  25  g.  Cut  this  into  small  strips 
and  grind  slowly  in  either  a  No.  0  Enterprise  coffee  mill  or  a 

(703) 
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mill  such  as  shown  by  Fig.  2.  Adjust  the  grinder  so  that  not 
more  than  20  per  cent  will  pass  through  a  40-mesh  sieve.  Sift 
all  the  material  through  a  20-mesh  sieve,  regrinding  what  is 
retained  on  the  sieve  until  the  entire  sample  has  passed  through. 
The  wires  of  the  sieves  shall  be  evenly  spaced  in  both  directions 
and  shall  be  of  0.016  and  0.010  in.  diameter  in  the  20  and 
40-mesh  sieves  respectively.  Remove  with  a  strong  magnet  any 
metal  that  may  have  come  from  the  grinder  and  thoroughly 
mix  the  sample. 
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^     Tin  Tubing. 


Bohemian ;  Glass 
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K SO -^ 

(All  dimensions  in  millimeters.) 
Fig.  3. — Extraction  Apparatus. 


Extraction  Apparatus. 
8.  The  extraction  apparatus  shall  conform  to  Fig.  3.     It 
shall  be  heated  so  that  the  period  of  filling  an  empty  syphon  cup 
with  acetone  and  completely  emptying  it,  will  be  between 
2\  and  Z\  minutes. 

Preparation  of  Reagents. 
Acetone.         9.  Acetone  shall  be  freshly  distilled  over  anhydrous  K,COi, 
using  the  fraction  56-57®  C. 


Digitized  by 


Googl( 


Serial  Designation:  D  27-16  T.  707 

10.  Alcoholic  KOH  solution  shall  be  of  normal  strength  koh. 
and  shall  be  made  freshly  by  dissolving  the  proper  amount  of 
KOH  (piu-ified  by  alcohol)  in  95  per  cent  alcohol  which  has 
previously  been  distilled  over  KOH.     The  solution  shall  be 
allowed  to  stand  for  24  hours  and  only  the  clear  liquid  used. 

11.  Ether  shall  be  washed  with  three  successive  portions  of  Ether. 
distiUed  water  and  distilled,  using  the  fraction  34-36°  C. 

12.  Chloroform  shall  be  pure  and  freshly  distilled.  Chloroform. 

13.  Carbon  tetrachloride  shall  be  pure  and  freshly  distilled.  Carbon 

14.  Reagents  not  otherwise  specified  shall  be  c.p.    Water  tetrachloride, 
shall  be  distilled. 

Acetone  Extract. 

15.  Extract  continuously  with  60  cc.  of  acetone  for  8  hours,  Acetone  Extract, 
two  2-g.  samples  that  have  been  prepared  within  24  hours. 

Unite  the  extracts  in  a  weighed  flask,  using  hot  chloroform  to 
rinse  the  flasks.  Distill  off  the  reagents  and  dry  the  flask  and 
contents  for  4  hours  at  95-100°  C.  Desiccate  imtil  cool  and 
weigh.  Continue  to  dry  for  2-hour  periods  until  constant 
weight  is  obtained.  In  dryiag,  place  the  flask  on  its  side  but 
at  a  sufficient  angle  from  the  horizontal  so  that  the  extract  does 
not  appreciably  run  down  the  side  of  the  flask. 

Unsaponefiable  Material. 

16.  Add  to  the  acetone  extract  50  cc.  of  alcoholic  KOH  solu-  UnsaponiflaWe 
tion,  boil  under  a  reflux  condenser  for  2  hours,  and  evaporate  ******^- 

to  dryness,  removing  all  alcohol.  Add  10  cc.  of  water  and  20  cc.  of 
ether;  heat  until  the  wax,  etc.,  are  in  solution,  cool,  transfer  to 
a  separatory  funnel,  wash  out  the  flask  with  warm  water  and 
then  cool,  finally  with  two  20-cc.  portions  of  ether.  The  water 
volume  should  be  100  cc.  and  the  ether  at  least  40  cc.  Shake 
vigorously  for  2  nMnutes,  and  allow  the  solutions  to  separate 
thoroughly.  Draw  off  the  aqueous  solution  into  a  second 
funnel,  leaving  in  the  first  funnel  the  ethereal  solution  and  any 
flocculent  material  that  may  be  present.  Again  rinse  the  flask 
with  20  cc.  of  ether  and  add  it  to  the  aqueous  solution;  shake 
vigorously  for  2  minutes,  and  when  separated  draw  off  the 
aqueous  solution  and  unite  in  the  first  ftmnel  the  ethereal  solu- 
tions and  any  flocculent  material.    Repeat,  shaking  with  20-cc. 
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portions  of  ether  until  the  extraction  is  complete,  using  at  least 
120  cc.  of  ether.  Wash  the  flask  and  the  funnel,  from  which  the 
ethereal  solution  has  been  taken,  with  water,  until  they  are  free 
from  alkali,  subsequently  using  this  wash  water  to  wash  the 
ethereal  solution.  Continue  washing  with  water  until  it  has 
been  washed  twice  after  it  shows  no  alkaline  reaction.  Retail 
with  the  ethereal  solution  any  flocculent  material.  Filter  the 
ethereal  solution  from  the  flocculent  material,  through  a  small 
pellet  of  extracted  cotton,  into  a  weighed  flask,  washing  first 
with  ether  and  subsequentiy  with  hot  chloroform,  using  this  to 
rinse  the  original  flask  and  both  separatory  fimnels.  Evaporate 
the  solvents  and  dry  the  extract  to  constant  weight  at  95  to 
100°  C;  desiccate  until  cool  and  weight. 

Hydrocarbons  A. 

Hydrocarbons  A.  17.  Add  50  CC.  absolute  alcohol  to  the  unsaponifiable  mate- 

rial and  warm  until  solution  is  as  complete  as  possible.  Cool 
the  solution  to  —4  or  —5°  C.  and  maintain  at  this  temperature 
for  1  hour  by  packing  the  flask  in  a  mixture  of  ice  and  salt. 
Filter  out  the  waxy  hydrocarbons,  using  a  funnel  packed  with 
ice  and  salt,  and  apply  suction  if  necessary.  Wash  the  flask 
and  filter  with  about  25  cc.  of  95  per  cent  alcohol,  which  has 
been  previously  cooled  in  the  same  temperature.  Catch  the 
filtrate  in  a  flask  which  is  afterwards  cooled  to  —4  or  —  5°  C. 
to  make  sure  that  all  possible  waxy  hydrocarbons  have  been 
removed,  and  refilter  if  necessary.  Dissolve  the  residue  on  the 
filter  paper  with  hot  chloroform,  into  the  original  flask.  Evapo- 
rate the  chloroform  and  dry  the  flask  to  constant  weight  at 
95  to  100^  C.    Cool  in  a  desiccator  and  weigh. 

Hydrocarbons  B. 

Hydrocarbons  B.  18.  Evaporate  the  alcohol  from  the  flask  containing  the 

alcoholic  soluble  unsaponifiable  material,  add  25  cc.  carbon 
tetrachloride  and  transfer  to  a  separatory  fimnel.  Shake  with 
concentrated  HjS04,  drain  off  the  discolored  add  and  repeat  with 
fresh  portions  of  add  until  there  is  no  longer  any  discoloration. 
After  drawing  off  all  the  add,  wash  the  carbon  tetrachloride 
solution  with  repeated  portions  of  water  until  all  traces  of  add 
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are  removed.  Transfer  the  carbon  tetrachloride  solution  to  a 
weighed  flask;  evaporate  off  the  solvent  and  dry  the  flask  to 
constant  weight  at  95  to  100°  C.  Cool  in  a  desiccator  and 
weigh. 

Free  Sulfur. 

19.  Add  2  g.  ELNOs  to  the  aqueous  solution  and  washings  Free  Sulfur, 
from   the  ethereal   separation   of   the  unsaponified  material. 
Evaporate  to  dryness  in  a  silver  or  nickel  dish  and  heat  to  quiet 

fusion,  avoiding  contamination  with  sulfur  fumes.  Transfer 
with  water  to  an  evaporating  dish,  acidify  with  HCl,  evaporate 
to  dryness,  and  dehydrate  silica.  Add  2  cc.  concentrated  HCl, 
take  up  in  water,  filter  and  wash,  making  a  volume  of  200  cc. 
Heat  to  boiling  and  add  slowly  a  slight  excess  of  hot  10  per  cent 
BaCU  solution.  Allow  to  stand  over  night,  filter,  wash,  ignite, 
weigh  the  BaS04  and  calculate  the  sulfur. 

Definition  op  Terms  Describing  Components  op 
Acetone  Extract. 

20.  The  difference  between  the  Acetone  Extract  and  the  Orgaaie  Extract 
Free  Sulfur  shall  be  called  the  Organic  Extract. 

21.  The  difference  between  the  Organic  Extract  and  the  SaponiiUbie 
Unsaponifiable  Material  shall  be  called  the  Saponifiable  Acetone  ^"^^^  *'*"^- 
Extract 

22.  The  simi  of  the  Hydrocarbons  A  and  B  shall  be  called  w«xy 

the  total  Waxy  Hydrocarbons.  Hydrocarboii. 

23.  The  difference  between  the  Unsaponifiable  Material  UnsaponiiUbie 
and  the  Waxy  Hydrocarbons  shall  be  called  Unsaponifiable  ^•■*"* 
Resins. 

Chloroporm  Extract. 

24.  Extract  continuously  the  residues  from  both  of  the  cuoroform 
acetone  extractions  (without  necessarily  removing  the  acetone  ^'^'^^ 
that  may  be  on  them)  for  4  hours  with  60  cc.  of  chloroform,  unite 

the  extractions  in  a  weighed  flask,  using  hot  chloroform  to 
rinse  the  flasks.  Distill  off  the  solvent  and  dry  the  flask  and 
contents  for  2  hours  at  95  to  100°  C.  Desiccate  until  cool  and 
weigh.  Continue  to  dry  for  1-hour  periods  imtil  constant 
weight  is  obtained.  In  drying,  place  the  flask  on  its  side  but 
at  a  sufficient  angle  from  the  horizontal  so  that  the  extract  does 
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not  appredably  run  down  the  side  of  the  flask.  (If  it  is  needful 
to  wait  after  the  acetone  extraction,  before  starting  the  chloro- 
form extraction,  the  sample  must  be  kept  in  a  vacuum  of  at 
least  50  mm.  of  mercury.) 

Alcoholic-Potash  Extract. 

Alcoholic  KOH         25.  Dry  the  residue  from  the  chloroform  extraction  at  50 
Extract.  ^^  ^qo  q   ^^^  ^^^  ^j  chloroform  can  no  longer  be  detected, 

unite  residues  from  the  two  2-g.  samples  in  a  200-cc.  Erlenmeyer 
flask.  Add  100  cc.  alcoholic  KOH  solution  and  boil  for  4 
hours  under  a  reflux  condenser.  Filter  the  solution  by  decanta- 
tion  through  an  U-cc.  hardened  filter  paper  into  a  beaker  and 
wash  twice,  using  each  time  25  cc.  hot  absolute  alcohol  and  then 
wash  thoroughly  with  hot  water.  Wash  any  rubber  on  the 
filter  paper  back  into  the  original  flask  and  reserve  this  for 
the  determination  of  the  rubber  hydrocarbons.  Evaporate  the 
solution  to  approximate  dryness,  take  up  in  warm  water  and 
transfer  to  a  separatory  funnel.  Addify  with  15  cc.  of  5  normal 
HCl,  using  this  to  rinse  the  beaker.  Add  suflSdent  water  to 
make  the  bulk  of  the  solution  100  cc.  When  cool  add  40  cc.  of 
ether,  using  it  to  rinse  the  beaker  in  20-cc.  portions.  Shake  the 
aqueous  and  ethereal  solutions  thoroughly.  After  complete 
separation,  draw  off  the  aqueous  solution  and  treat  in  another 
separatory  funnel,  with  a  fresh  20-cc.  portion  of  ether.  Continue 
to  shake  the  aqueous  solution  with  fresh  portions  of  ether  imtil 
a  colorless  portion  has  been  obtained,  then  shake  out  twice 
more.  Unite  the  ethereal  solutions  and  wash  with  successive 
additions  of  water,  continuing  twice  after  the  water  shows  no 
add  reaction.  Filter  through  a  plug  of  extracted  cotton  into  a 
tared  flask,  wash  the  filter  and  funnel  with  ether,  evaporate  the 
ether  without  boiling  and  dry  the  residue  to  constant  wdght  at 
95  to  100°  C.     Cool  in  a  desiccator  and  weigh. 

Rubber  Hydrocarbons. 

Rubber  26.  Add  to  the  flask  containing  the  rubber  residue  from  the 

Hydrocarbons,  alcoholic  KOH  extraction,  suffident  water  to  make  the  total 

volume  of  the  solution  125  cc.  and  then  add  25  cc.  concentrated 

HCl.     Heat    for   an  hour  at  97    to    100°    C.    Decant    the 

supernatant  liquid  through  a  hardened  filter  paper  on  a  Buch- 


Digitized  by 


Googl( 


Serial  Designation:  D  27-16  T.  711 

ner  funnel  7  cm.  diameter,  using  suction;  wash  the  residue 
with  25  cc.  hot  water  and  decant.  (While  a  Buchner 
funnel  is  recommended,  it  is  permissible  to  use  an  11 -cm.  hard- 
ened filter  paper  with  platinum  cone,  in  a  60-deg.  funnel.) 
Perform  this  entire  treatment  with  water  and  HCl  three  times 
and  save  the  first  and  second  decantations  for  the  ''organic 
matter"  test  described  in  Section  33.  The  rubber  at  this  stage 
should  be  white  and  practically  free  from  black  specks  of  undis- 
solved fillers;  if  not,  continue  the  acid  treatment  until  the 
black  specks  disappear.  (If  carbon  is  present,  all  the  particles 
of  rubber  will  be  grayish,  bluish,  or  black,  depending  on  the 
form  and  quantity  of  carbon  used.  Black  specis  in  light  par- 
ticles of  rubber  usually  indicate  the  presence  of  lead  sulfide 
which  must  be  removed  to  prevent  the  formation  of  lead  sulfate 
on  igniting  the  residue  C.)  Add  150  cc.  of  hot  water  to  the  flask 
and  let  stand  on  a  steam  bath  or  hot  plate  for  half  an  hour  and 
decant  through  the  filter  paper,  repeating  until  washings  are 
free  from  chlorides.  (See  Section  33.)  Transfer  all  the  rubber 
in  the  flask  to  the  filter  paper  and  .dry  as  much  as  possible  by 
suction.  Wash  the  rubber  with  50  cc.  of  95-per-cent  alcohol, 
using  suction.  Transfer  the  entire  residue  to  a  weighing  bottle. 
Dry  at  95  to  100°  C.  for  an  hour,  cool  in  a  vacuimi  desiccator 
under  reduced  pressure  and  weigh.  Dry  for  a  half  hour,  cool 
and  weigh,  repeating  this  process  until  either  constant  weight 
is  reached  or  the  weight  starts  to  increase.  Let  this  weight  be 
represented  by  C.  Determine  the  ash  (£)  on  a  portion  {D)  of 
this  residue  (C)  and  sulfur  (H)  on  the  remaining  portion  (G). 
Also  determine  the  sulfur  (F)  on  the  ash  (£).  Perform  the  ash 
determination  as  described  under  ash  in  Rubber  Residue  and 
the  sulfur  determinations  as  described  under  Total  Sulfur. 
Then, 

Rubber  hydrocarbons  =  100  -  (^""7;  —  xT") 
expressed  as  a  percentage  of  the  total  sample. 

Ash  in  Rubber  Residue. 

27.  Place  about  0.5  g.   (D)  of  residue  C  into  a  weighed  Ash  in  Rubber 
porcelain  crucible  and  heat  gently,  gradually  driving  off  the  ^•■*<*"«* 
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volatile  matter.  When  the  crudble  has  ceased  to  smoke, 
raise  the  temperature  gradually  to  between  450  and  500°  C, 
until  all  organic  matter  has  been  burned  away,  which  is  usually 
indicated  by  the  ash  becoming  white,  (an  electric  muffle  furnace 
with  p3n:ometer  is  recommended  for  this  purpose.)  Cool  in  a 
desiccator  and  weigh,  the  weight  of  ash  being  represented  by  E 
in  the  formula  for  rubber  hydrocarbons.  Make  sulfur  test  on 
ash  by  the  method  described  under  Total  Sulfur.  If,  however, 
the  ash  (£)  is  not  over  0.08  D,  the  determination  of  sulfur  in 
the  ash  may  be  omitted,  and  F  assumed  to  be  zero. 


Total  Sulfur. 

Total  Soifor.  28.  Mix  a  0.5-g.  sample  with  4  g.  of  NaiOs  and  6  g.  of  KsCOt 

in  a  dry  15-cc.  iron  crucible.  Cover  and  heat  gradually  until  the 
mixture  fuses,  proceeding  cautiously,  as  rapid  heating  will  cause 
an  explosion,  and  then  bring  to  quiet  fusion  for  15  to  20  minutes. 
Apply  the  heat  so  as  to  avoid  contamination  with  sulfur  fumes. 
Rotate  the  crudble  while  the  melt  solidifies.  When  cool,  put 
crudble  and  cover  into  a  casserole  containing  200  cc.  of  water; 
add  5  to  10  cc.  of  bromine  water  and  boil  until  the  melt  is  dissolved. 
Allow  the  predpitate  to  settle,  decant  the  liquid  through  a  thick 
filter  and  wash  the  residue  with  hot  water.  Addify  the  filtrate 
with  HCl,  evaporate  to  dryness  and  dehydrate  silica;  add 
2  cc.  of  concentrated  HCl,  take  up  in  water,  filter  and  wash,  making 
the  total  volume  about  100  cc.  Heat  to  boiling  and  add  slowly 
a  slight  excess  of  hot  10-per-cent  BaCls  solution.  Allow  to  stand 
over  night,  filter,  wash,  ignite,  wdgh  the  BaS04  and  calculate 
to  sulfur. 

Specific  GRAviry. 

Specific  Oravity.  29.  The  spedfic  gravity  shall  be  the  ratio  of  the  wdght  of  a 

given  volume  of  the  rubber  to  the  wdght  of  an  equal  volume 
of  water,  both  at  20°  C.  Cut  strips  of  the  largest  applicable 
size  from  the  conductor  and  use  about  5  g.  for  the  sample. 
Determine  the  specific  gravity  in  the  usual  manner  by  means 
of  a  specific  gravity  bottle.  Care  must  be  taken  that  no  air 
bubbles  adhere  to  ^e  sample. 
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Checks. 

30.  Specific  gravity  determinations  shall  check  within  0.01*  checks. 
The  other  duplicate  determinations  shall  check  within  the  follow- 
ing limits  expressed  as  percentages  of  the  original  sample. 

DSTBUaNATION.  CHBCK. 

Acetone  extract 0. 10 

Saponifiable  acetone  extract 0. 10 

Unsaponifiable  resins 0. 10 

Waxy  hydrocarbons 0. 10 

Free  sulfur 0.05 

Chloroform  extract 0.10 

,    Alcoholic  potash  extract 0. 10 

Rubber  hydrocarbons 0. 20 

Total  sulfur 0. 10 

Interpiuetation. 

31.  The  rubber  shall  be  considered  to  be  the  sum  of  the  intefpretatiott. 
rubber  hydrocarbons,  saponifiable  acetone  extract,  unsaponi- 
fiable resins  and  chloroform  and  alcoholic  potash  extracts, 
expressed  as  percentages.     If  the  chloroform  extract  is  over 

3.0  per  cent  of  the  rubber  so  calculated,  subtract  the  excess  from 
the  rubber.  If  the  EOH  extract  is  over  1.8  per  cent  of  the 
rubber  as  first  calculated,  subtract  this  excess  also  from  the 
rubber. 

Red  Lead. 

32.  Dissolve  1  g.  of  the  sample  in  75  cc.  of  xylol  at  a  tem-  Red  Lead, 
perature  of  about  100^  C.     When  the  rubber  is  dissolved,  the 
absence  of  any  red  particles  indicates  the  absence  of  red  lead. 

If  red  particles  are  present,  filter  the  solution  into  a  Gooch 
crudble  and  wash  thoroughly  with  benzol,  acetone  and  alcohol 
successively.  Remove  the  felt  and  residue  to  a  distilling  flask, 
add  HCl,  and  distill  over  the  chlorine  liberated  by  the  lead 
peroxide,  absorbing  the  gas  in  a  solution  of  EI  and  starch.  Not 
more  than  0.1  cc.  of  N/10  thiosulfate  shall  be  required  to  titrate 
the  iodine  liberated. 

Organic  Fillers. 

33.  Transfer  the  first  and  second  decantations  of  the  HCl  Organic  Finer, 
solutions  to  a  carefully  cleaned  porcelain  dish  and  add  20  cc. 
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concentrated  HtS04.  Place  dish  on  steam  bath  or  hot  plate 
to  drive  off  water  and  HCl.  A  pronounced  charring  of  the 
residue  indicates  the  presence  of  organic  matter  soluble  in 
water  or  hydrolyzed  by  HCl.  Examine  filter  paper  and  rubber 
while  decanting  acid .  solution  and  washing  free  of  chlorides. 
Some  types  of  organic  fillers  not  removed  by  water  and  HCl, 
would  be  plainly  visible  at  this  point.  Place  a  small  portion  of 
residue  C  imder  a  microscope  and  examine  for  fibrous  and  other 
characteristic  organic  material.  If  organic  fillers  are  indicated 
and  not  clearly  proven  by  this  test,  place  1  g.  of  the  original 
sample  in  a  beaker,  add  50  cc.  of  xylol  and  heat  on  hot  plate 
until  the  rubber  is  dissolved.  Decant  xylol  solution  and  wash 
residue  with  ether  several  times  by  decantation.  Dry  residue 
and  examine  under  the  microscope. 

Statement  of  Results. 

statement  of         34.  The  results  of  the  analysis  shall  be  stated  in  the  foUow- 
^^•»**^        ingform: 

Pbk  Cbnt. 

Acetone  extract 

Saponifiable  acetone  extract 

Unsaponifiable  resins 

Waxy  hydrocarbons 

Free  sulfur 

Chloroform  extract 

Alcoholic  potash  extract 

Total  sulfur 

Rubber ' 

Color  of  acetone  extract  (60  cc.  vol.) 

Fluorescence  in  acetone  extract  solution  (present  or  absent)     

Hydrocarbons  A  (consistency  and  color) 

Hydrocarbons  B  (solid  or  liquid) 

Color  of  chloroform  extract  (60  cc.  vol.) 

Carbon  (present  or  absent) 

Red  lead  (present  or  absent) 

Specific  gravity 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

RUBBER  BELTING  FOR  POWER  TRANSMISSIONS 

Serial  Designation:  D  53  ~  19  T. 

These  specifications  are  issued  tinder  the  fixed  designation  D  53;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1918;  Revised,  1919. 

1.  These  specifications  cover  two  classes  of  rubber  belting  Material 
for  power  transmission:  Covered. 

(a)  Rubber-Covered. — Possessing  a  distinct  rubber  cover 
over  the  outside  plies  of  rubber-frictioned  canvas  and  extending 
around  the  edges. 

(6)  FricHan-Covered, — Possessing  no  distinct  rubber  cover 
other  than  that  imparted  to  the  canvas  by  the  regular  rubber 
frictioning  process. 

I.    MANUFACTURE. 

.  2.  The  belting  shall  consist  of:  Constraction. 

(a)  Cotton  reinforcement; 

(J)  Rubber  friction  compound; 

(c)  An  outside  rubber  cover,  when  specified. 


>  Crhldsmfl  of  theie  Tentative  Specifications  are  soUdted  and  should  be  directed,  prefer- 
ably before  January  1,  1920.  to  Mr.  B.  A.  Barrier,  Chairman  of  Committee  D-11  on  Rubber 
Products.  31  Milk  Street.  Boston.  Mass. 

(715) 
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Reinforcement.  3.  The  reinforcement  shall  consist  of  canvas  plies  made 

from  cotton  duck  evenly  and  firmly  woven,  as  free  from  such 
defects  as  knots,  lumps,  and  irregularities  of  twist  as  is  con- 
sistent with  the  best  manufactining  practice.  It  shall  be  well 
frictioned  on  both  sides  with  a  rubber  compoimd. 

Rubber  Beftdin^^  4.  The  seam  in  the  outside  ply  of  frictioned  canvas  shall 
be  completely  filled  with  a  rubber  cord,  or  "beading,"  well 
fastened  down  with  a  rubber  cover-strip. 

Rubber  Cover.  5.  When  rubber-covered  belting  is  specified,  the  rubber 

cover  shall  be  imiform  in  thickness,  and  free  from  cracks,  blisters 
or  other  defects  which  would  impair  its  moisture-resisting 
qualities. 

II.    PHYSICAL  PROPERTIES  AND  TESTS. 

stuidard  6.  Where  applicable,  references  are  made  below  to  the 

Hettiodeof         Standard   Methods   for   Testing   Cotton   Rubber-Lined  Hose 

(Serial  Designation:  D  15)  of  the  American  Society  for  Testing 

Materials.^ 

Temper^e  of  7.  The  temperature  of  the  testmg  room  and  samples  shall 

end  Siunpieir      ^^  ^  defined  in  Section  19  of  Standard  Methods  D  15. 

stretch  Teit  of  8.  From  each  lot  of  belting  submitted  for  inspection  a 

Belting.  section  30  in.  in  length  shall  be  cut  and  bench  marks  placed 

upon  it  18  in.  apart;  it  shall  then  be  tested  in  a  suitable  tension 

testing  machine  and,  imder  a  load  of  100  lb.  per  inch  per  ply, 

shall  not  stretch  more  than  5  per  cent. 

TeneUe  Strength         9.  The  Stretch  test  described  in  Section  8  shall  be  con- 

Teet  of  Belting,    ^y^j  without  interruption  to  the  breaking  point,  which  shall 

occur  at  not  less  than  285  lb.  per  inch  per  ply.     The  rate  of 

separation  of  the  jaws  shall  be  approximately  i  in.  per  minute. 

KUer  s^ngth  10.  The  filler  or  weft  strength  of  the  cotton  duck  in  the 

belting  shall  be  determined  as  follows:  A  transverse  strip  1 J  in. 

wide  shall  be  cut  from  the  belting  and  opened  up  into  its  various 

plies.    Each  of  these  plies  shall  be  ravelled  down  to  a  width  of 

1  in.  and  tested  in  a  fabric  testing  machine,  the  minimum  width 

of  jaws  of  which  is  Ij  in.,  the  distance  between  jaws  3  in.,  and 

the  speed  of  separation  of  jaws  20  in.  per  minute.    The  tensile 

strength  shall  be  at  least  175  lb. 

i  I91S  Book  ol  A.8.T.U.  StandMdi. 


Teet  of  Duck. 
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11.  For  belting  of  greater  width  than  12  in.  the  manu-  strengfh  and 
facturer  shall  supply  for  stretch  and  tension  tests  a  30-in.  sec-  BeS^wS?*  ^ 
tion  of  belting  not  more  than  12  nor  less  than  6  in.  in  width,  than  12  in. 
guaranteed  to  tnily  represent  the  composition  of  and  the  treat- 
ment given  the  belting  supplied. 

12.  (a)  The  friction  test  or  adhesion  between  the  plies  Friction  Teat, 
shall  be  conducted  in  the  following  manner:   Test  specimens, 

each  1  in.  in  width,  two  plies  in  thickness  and  at  least  4  in.  in 
length,  shall  be  prepared  in  sufficient  number  to  test  the  adhesion 
between  all  plies.  These  should  be  taken  transversely  for 
belting  4  in.  and  over  in  width  and  longitudinally  for  lesser 
widths.  The  two  plies  shall  be  separated  for  a  distance  of  about 
IJ  in.  and  by  means  of  these  separated  ends,  the  test  specimen 
shall  be  mounted  freely  between  the  upper  fixed  pair  of  jaws 
and  the  lower  pulling  pair  of  jaws,  the  latter  weighted  to  18  lb. 
The  rate  of  separation  under  this  test  shall  not  be  greater  than 
1  in.  per  minute. 

(b)  A  suitable  friction  testing  machine  where  available 
may  be  used  to  make  the  above  test,  in  which  case  the  pull 
required  to  cause  a  stripping  of  1  in.  per  minute  shall  be  not  less 
than  18  lb. 

13.  (a)  With  each  lot  of  belting  the  manufactm-er  shall  Teata  on  Cover 
be  required  to  furnish  for  test,  sample  pieces  8  in.  in  length,  ""*  ^••****«- 
at  least  4  in.  in  width  and  iV  in.  in  thickness,  one  piece  consisting 

of  cover  compoimd  (when  rubber-covered  belting  has  been 
specified)  and  the  other  consisting  of  beading  compoimd.  These 
sample  pieces  shall  be  guaranteed  to  truly  represent,  in  each 
case,  the  composition  and  degree  of  vulcanization  of  the  article 
delivered. 

(6)  The  tests  shall  be  conducted  in  accordance  with  Sections 
18,  20(a),  22,  23,  24  and  25  of  Standard  Methods  D  15. 

(c)  When  stretched  from  2  in.  (the  original  gage  length) 
to  7  in.  for  the  cover,  and  from  2  in.  to  8  in.  for  the  beading, 
the  set  or  permanent  elongation  shall  not  exceed  25  per  cent. 

(d)  The  tensile  strength  shall  be  not  less  than  800  lb. 
per  sq.  in.  for  the  cover  and  1100  lb.  per  sq.  in.  for  the  beading. 

(e)  The  elongation  at  the  breaking  load  shall  be  such  that 
the  original  2-in.  gage  length  of  the  test  specimen  for  the  cover 
shall  stretch  to  not  less  than  9  in.  and  for  the  beading  to  not 
less  than  10  in. 
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(/)  The  beading  shall  also  be  tested  as  follows:  A  4-in. 
transverse  section  of  belting  shall  be  taken  and  beginning 
on  the  pulley  or  seamless  side  the  plies  shall  be  removed  until 
only  three  remain  intact.  A  line  shall  be  drawn  down  the 
middle  of  the  beading  and  then  on  each  side  of  this  line,  and 
f  in.  distant  from  it,  two  parallel  lines  shall  be  scribed.  The 
section  shall  be  inserted  in  a  vise  so  that  the  jaws  grip  the  sample 
coincident  with  the  two  outer  lines.  The  vise  shall  be  tightened 
until  the  inner  surfaces  of  the  doubled  sample  just  touch  at 
the  top  of  the  vise,  and  the  sample  shall  be  so  held  for  10  minutes. 
Under  this  test  the  beading  shall  not  crack  or  loosen  in  the 
seam. 

III.    PERMISSIBLE  VARIATIONS  IN  SIZES. 

Width  of  Belting  14.  The  width  of  the  belting  shall  be  not  less  than  that 

specified  by  the  purchaser,  and  shall  not  exceed  that  specified 
by  more  than  the  following  limits: 

PsBsassxBLB  Plus 
Width.  Variations,  in. 

Up  to  12  in.,  incl i 

Over  12  to  24  in.,  incl A 

Over  24  in.,  ?ncl I 


Thickness  of 
Belting. 


Thickness  of 
Coyer. 


15.  The  thickness  of  the  belting  in  inches  shall  be  not  less 
than  0.050  multiplied  by  the  number  of  plies,  plus  the  thickness 
of  the  rubber  covers,  if  any. 

16.  The  cover  shall  be  not  less  than  tK  (=0.023)  in.  in 
thickness.    This  shall  also  apply  to  the  edges. 


IV.    MARKING. 

Marking.  17.  Each  roll  of  belting  shall  have  the  name  of  the  manu- 

facturer, the  month  and  year  of  manufacture,  the  trade  name 
of  the  belt,  and  the  legend  "Power  A.S.T.M.  Specifications" 
impressed  in  the  strip  side  at  points  not  more  than  15  ft.  apart. 

Precaution.  18.  Each  roll  of  belting  shall  have  the  following  words 

stencilled  on  the  strip  side,  on  the  outside  ply  of  the  roll:  "Run 
other  side  to  pulley.'' 

Endless  Belts.  19.  Endless   belts   shall   have   additional   marks   showing 

in  which  direction  th^  belt  shall  be  run  with  regard  to  the  splices. 
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V.    INSPECTION  AND  REJECTION. 

20.  (a)  The    manufacturer    shall    notify    the    purchaser  inspection, 
sufficiently  in  advance  of  the  completion  of  the  belting  to  per- 
mit of  arrangement  for  inspection. 

(b)  The  manufacturer  shall  aflFord  the  inspector  repre- 
senting the  purchaser,  without  charge,  all  reasonable  facilities  to 
satisfy  him  that  the  belting  is  being  furnished  in  accordance 
with  these  specifications.  All  tests  and  inspection  shall  be 
made  at  the  place  of  manufacture  prior  to  shipment,  imless 
otherwise  specified,  and  shall  be  so  conducted  as  not  to  interfere 
unnecessarily  with  the  operation  of  the  works. 

(c)  The  purchaser  may  make  the  tests  to  govern  the  accept- 
ance or  rejection  of  the  belting  in  his  own  laboratory  or  else- 
where. Such  tests,  however,  shall  be  made  at  the  expense  of 
the  purchaser. 

21.  Samples   of  rejected   belting   shall   be  preserved   for  Rehearing, 
two  weeks  from  the  date  of  the  test  report.     In  case  of  dis- 
satisfaction with  the  results  of  the  tests,   the  manufacturer 

may  make  claim  for  a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

STEAM  HOSE.i 

Serial  Designation:  D  54-  18  T. 

These  specifications  are  issued  tinder  the  fixed  designation  D  54;  the 
final  ntimber  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1918. 

1.  These  specifications  cover  wrapped  steam  hose,  suit- 
able for  steam  heat  connections  when  the  steam  pressure  does 
not  exceed  125  lb.  per  sq.  in. 

I.    MANUFACTURE. 

2.  The  hose  shall  consist  of  : 


(a)  An  inner  rubber  tube; 

(b)  Cotton  reinforcement; 

(c)  An  outer  rubber  cover. 

Rubber  Tube.  3.  The  rubber  tube  shall  be  smooth,  imiform  in  quality 

and  thickness,  and  free  from  injurious  defects. 
Cotton  4.  The  reinforcement  shall  consist  of  long  fiber  cotton 

Reinforcement  having  5  threads  per  strand,  and  not  less  than  16  nor  more 
than  22  strands  per  inch  of  width,  for  both  warp  and  filler. 

1  Critidami  of  these  Tentative  Spedficfttions  are  aolidted  and  should  be  directed,  fnefer* 
ably  before  January  1,  1920,  to  Mr.  B.  A.  Barrier.  Chairman  of  Committee  D-11  on  Rtd>ber 
Products.  31  Milk  Street.  Boston.  Mass. 
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Serial  Designation:  D  54-18  T.  721 

The  duck  shall  be  cut  and  applied  on  a  bias,  of  from  42  to  46  deg., 
with  edges  lapped  at  least  0.5  in.  and  with  both  sides  well 
frictioned. 

5.  The  rubber  cover  shall  be  uniform  in  quaKty  and  thick-  Rubber  Cover, 
ness,  and  free  from  injtuious  defects. 

II.    PHYSICAL  PROPERTIES  AND  TESTS. 

6.  Where  applicable,  references  are  made  below  to  the  standard 
Standard  Methods  for  Testing  of  Cotton  Rubber-Lined  Hose  ^^JftL 
(Serial  Designation:  D  15)  of  the  American  Society  for  Testing 
Materials.* 

7.  The  temperature  of  the  testing  room  and  samples  shall  Temperature  of 
be  as  defined  in  Section  19  of  Standard  Methods  D  15.  «lt2£e" 

8.  A  portion  18  in.  long  shall  be  cut  from  each  length  of  sampiea  for 
hose,  except  in  the  case  of  22,  24  or  30-in.  lengths,  when  one  ^•■*•• 
length  from  each  200  ft.  or  less  shall  be  taken  for  test.    A  por- 
tion 2^  in.  long  shall  be  cut  from  the  test  specimen  and  subjected 

to  the  tests  specified  in  Section  9.  The  remaining  portion  of  the 
test  specimen  shall  then  have  the  exposed  ends  coated  with  a 
covering  of  rubber  cement  and  be  subjected  to  the  digester 
test  as  specified  in  Section  12,  after  which  another  2i-in.  portion 
shall  be  cut  from  the  test  specimen  and  subjected  to  the  tests 
specified  in  SectioQ  10. 

9.  The  quality  of  the  rubber  friction  binding  the  plies  Friction  Test 
together  shall  be  determined  by  suspending  a  20-lb.  weight  ^^^^  steaming, 
from  the  separated  end  of  the  duck  of  a  1-in.  test  ring  cut  from 

the  2j-in.  sample  described  in  Section  8,  the  force  being  appUed 
radially.  The  rate  of  separation  of  the  plies  shall  not  be  greater 
than  1  in.  per  minute.  The  test  shall  extend  for  10  minutes 
when  the  size  of  hose  permits. 

10.  The   quality   of   the   rubber   friction   after   steaming  Friction  Tett 
shall  be  determined,  as  described  in  Section  9,  on  a  1-in.  test  •"•'  »«•*«*»«• 
ring  cut  from  the  sample  after  it  has  been  subjected  to  the 

digester  test,  except  that  a  15-lb.  weight  shall  be  used  in  place 
of  the  20-lb.  weight  described  in  Section  9. 

11.  (a)  The  tests  of  tube  and  cover  shall  be  conducted  in  Teats  of  Tube 
accordance  with  Sections  18,  20  (a),  (6),  and  (c),  21,  22,  23,  24,  "*<*Co^«'- 
and  25  of  Standard  Methods  D  15. 

»  1918  Book  of  A.S.T.U.  StMidardt. 


Digitized  by 


Googl( 


722         Tentative  Specifications  for  Steam  Hose. 

(6)  The  friction  between  the  inner  tube  and  cotton  duck 
shall  be  the  same  as  that  between  the  plies. 

(c)  The  tensile  strength  before  steaming  shall  be  not  less 
than  600  lb.  per  sq.  in. 

(d)  The  tensile  strength  after  steaming  shall  be  not  less 
than  450  lb.  per  sq.  in. 

(e)  For  both  the  tube  and  cover,  the  elongation  at  the 
breaking  load  shall  be  such  that  the  original  2-in.  gage  length 
shall  stretch  to  not  less  than  6  nor  more  than  10  in.  before 
steaming,  and  to  not  less  than  4  nor  more  than  8  in.  after 
steaming. 

Digester  Test  12.  The  digester  shall  consist  of  a  dosed  cylinder  con- 

taining dry  saturated  steam  at  a  pressure  of  45  lb.  per  sq.  in. 
The  test  specimen  specified  in  Section  8  shall  be  placed  in  the 
digester  and  shall  remain  there  for  48  hours  continuously. 
An  examination  of  the  section  after  being  subjected  to  the 
heat  of  the  steam  should  be  made  immediately  after  removal 
from  the  digester,  and  should  disclose  no  blistering  of  the  inner 
tube  or  loosening  of  the  tube  from  the  fabric.  Tests  after 
steaming  prescribed  in  the  specifications  shall  be  made  as  soon 
as  possible  after  the  specimen  has  cooled  for  24  hours. 

III.    SIZES  AND  DIMENSIONS. 

Sizes  and  13.  (a)  Steam  hose  shall  be  in  accordance  with  the  sizes 

Dimensions.     ^^  dimensions  specified  by  the  purchaser. 

(6)  The  thidoiess  of  cover  shall  be  not  less  than  -^  in. 
The  thickness  of  tube  shall  be  not  less  than  i  in- 

IV.    WORKMANSHIP. 

Workmanship.  14.  The  hose  shall  conform  to  the  dimensions  specified 

and  shall  be  finished  in  a  workmanlike  manner.  The  tube 
and  cover  shall  be  free  from  injurious  defects. 

V.    MARKING. 

MarUnc.  15.  (a)  Each  50-ft.  length  of  hose  shall  have  inlaid  in  rubber 

in  three  places,  namely,  midway  betwvx;a  the  ends  and  within 
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10  ft.  of  each  end,  a  brand  showing  the  name  of  the  manu- 
facturer, the  month  and  year  of  manufacture,  the  trade  name 
of  the  hose,  and  the  legend  "A.S.T.M.  Specifications."  Shorter 
lengths  than  50  ft.  shall  have  one  brand  similar  to  the  above 
inlaid  in  rubber. 

(6)  Serial  numbers  of  rejected  hose  shall  not  be  applied  to 
any  other  hose  during  the  same  calendar  year. 

VI.    INSPECTION   AND  REJECTION. 

16.  (a)  The  manufacturer  shall  notify  the  purchaser  suf-  inspection, 
ficiently  in  advance  of  the  completion  of  the  hose  to  permit  of 
arrangement  for  inspection. 

(6)  The  manufacturer  shall  afford  the  inspector  represent- 
ing the  purchaser,  without  charge,  all  reasonable  facilities  to 
satisfy  him  that  the  hose  is  being  fmrnished  in  accordance  with 
these  specifications.  All  tests  and  inspection  shall  be  made  at 
the  place  of  manufacture  prior  to  shipment,  unless  otherwise 
specified,  and  shall  be  so  conducted  as  not  to  interfere  unneces- 
sarily with  the  operation  of  the  works. 

(c)  The  purchaser  may  make  the  tests  to  govern  the 
acceptance  or  rejection  of  the  hose  in  his  own  laboratory  or 
elsewhere.  Such  tests,  however,  shall  be  made  at  the  expense 
of  the  purchaser. 

17.  Samples  of  rejected  hose  shall  be  preserved  for  two  Rejection, 
weeks  from  the  date  of  the  test  report.    In  case  of  dissatisfac- 
tion with  the  results  of  the  tests,  the  manufacturer  may  make 

claim  for  a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  SPECIFICATIONS 

FOR 

LEADER  HOSE  FOR  USE  WITH  PNEUMATIC  TOOLS.* 

Serial  Designation:  D  60  - 19  T. 

These  specifications  are  issued  under  the  fixed  designation  D  60;  the 
final  number  indicates  the  year  of  original  issue,  or  in  the  case  of  revision, 
the  year  of  last  revision. 

Issued,  1919. 

Material  1.  (a)  These  specifications  cover  leader  hose  for  air  tools 

Covered,     working  at  not  more  than  125  lb.  pressure. 
(6)  The  hose  is  of  two  classes: 

(A)  Braided  Leader  Hose  has  a  reinforcement  of  three 
phes  of  braided  cotton  yam  between  the  inner  tube  and 
the  outer  rubber  cover; 

(J?)  Wrapped  Leader  Hose  has  a  reinforcement  of  plies 
of  cotton  canvas  between  the  inner  rubber  tube  and  the 
outer  rubber  cover. 

I.    MANUFACTURE. 

Construction.         2.  The  hose  shaU  consist  of: 

{a)  An  inner  rubber  tube; 

(6)  Cloth  braided  layers  or  canvas  plies; 

(c)  An  outer  rubber  cover; 

id)  A  wire  armor  when  specified. 

»  Criticisms  of  these  Tentative  Specifications  are  solicited  and  should  be  directed,  prefer- 
ably before  January  1.  1920.  to  Mr.  E.  A.  Barrier.  Chairman  of  Committee  D-11  on  Rubber 
Fro44Ct8.  i\  Mi}k  §trMt.  Boston.  Mass. 
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3.  The  inner  rubber  tube  shall  be  smooth,  uniform  in  quality,  inner  Tube, 
and  thickness  and  free  from  injurious  defects. 

4.  (a)  The  reinforcement  of  braided  leader  hose  shall  con-  Cotton 

sist  of  three  plies  of  cotton  braided  layers  evenly  and  firmly  R«in'o««"»««^«- 
woven  over  the  inner  tube.    Each  layer  shall  be  weU  impregnated 
with  a  rubber  compoimd  suitable  for  the  required  service. 

(6)  The  reinforcement  of  wrapped  leader  hose  shall  consist 
of  cotton  canvas  cut  on  a  45-deg.  bias  and  appUed  evenly  and 
firmly  over  the  inner  tube.  Each  ply  shall  be  weU  frictioned  on 
both  sides  with  rubber  compound. 

(c)  The  cotton  shall  be  as  free  from  unsightly  defects,  dirt,  » 
knots,  lumps  and  irregularities  of  twist  as  is  consistent  with  the 
best  manufacturing  practice. 

(6)  The  reinforcement  shall  be  sufficiently  strong  to  enable 
the  hose  to  successfully  withstand  the  hydrostatic  pressure  test, 
yet  at  the  same  time  be  soft  and  pliable. 

5.  The  rubber  cover  shall  be  imiform  in  quality  and  thick-  Outer  Rubber 
ness,  and  free  from  injurious  defects.  Corer. 

6.  When  specified,  the  hose  shall  be  given  an  extra  covering  wire  Armor, 
of  armor  of  half-round  galvanized  steel  wire  -/shy-^in.  ,wrapped 

with  J  in.  space  between  adjacent  wires. 

II.    PHYSICAL  PROPERTIES  AND  TESTS. 

7.  Where  applicable,  references  are  made  below  to  the  standard 
Standard  Methods  for  Testing  of  Cotton  Rubber-Lined  Hose  Method.. 
(Serial  Designation:  D  15)  of  the  American  Society  for  Testing 
Materials.* 

8.  The  temperature  of  testing  room  and  samples  shall  be  as  I*"2?'^*  *^' 
defined  in  Section  19  of  Standard  Methods  D  15.  and  Samples. 

9.  Prior  to  the  hydrostatic  test  specified  in  Section  12  (6),  samples  for 

a  section  of  hose  16  in.  long  shall  be  cut  at  any  place  from  each  Testing  Robber 
test  length  and  subjected  to  the  following  tests: 

10.  The  adhesive  quality  of  the  rubber  impregnation  binding  Friction  Test 
the  plies  together  shall  be  determined  ia  the  case  of  braided 

leader  hose  by  suspending  a  20-lb.  weight  from  the  separated 
end  of  a  ply  having  a  1-in.  section,  cut  longitudinally  from  the 
16-in.  sample  described  in  Section  9. 

M918  Book  of  A.8.T.lf .  auaditfda. 
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726  Tentative  Specifications  for  Pneumatic  Leader  Hose. 

In  the  case  of  wrapped  leader  hose  it  shall  be  determined 
by  suspending  a  20-lb.  weight  from  the  separated  end  of  the  duck 
of  a  1-in.  test  ring  cut  from  the  16-in.  sample  described  in  Section 
9,  the  force  being  applied  radially. 

In  both  cases  the  rate  of  separation  of  the  plies  shall  not  be 
greater  than  1  in.  per  minute. 

11.  (a)  The  tests  of  tube  and  cover  shall  be  conducted  in 
Tube  and  Cover,  accordance  with  Sections  18,  19,  20,  22,  23,  24  and  25  of  the 

Standard  Methods  D  15. 

(6)  Test  specimen  shall  be  cut  longitudinally  of  the  hose. 

{c)  When  stretched  from  2  in.  (the  original  gage  length) 
to  9  in.,  the  stress  in  the  specimen  from  the  tube  shall'be  at  least 
1000  lb.  per  sq.  in.  and  in  that  from  the  cover  at  least  800  lb.  per 
sq.  in. 

(d)  The  set,  or  permanent  elongation  following  a  stretch 
from  2  in.  to  9  in.,  shall  not  exceed  25  per  cent. 

(e)  The  tensile  strength  shall  be  not  less  than  1500  lb.  per 
sq.  in.  for  the  tube  and  1300  lb.  per  sq.  in.  for  the  cover. 

(/)  The  elongation  at  the  breaking  load  shall  be  such  that 
the  original  2-in.  gage  length  of  the  test  spedmens  for  both  the 
tube  and  cover  shall  stretch  to  not  less  than  1 1  in. 

12.  (a)  The  method  of  conducting  the  hydrostatic  pressure 
tests  shall  be  in  accordaiice  with  Section  26  of  Standard  Methods 
D  15. 

(6)  Each  length  of  hose  shall  be  subjected  to  a  proof  pressure 
test  of  250  lb.  per  sq.  in.  for  five  minutes  to  expose  imperfections. 
On  armored  hose  this  test  shall  be  made  after  the  removal  of  the 
armoring. 

(c)  From  each  lot  of  ten  lengths  or  less  of  hose  inspected,  one 
length  shall  be  further  subjected  to  a  pressure  test  of  800  lb.  per 
sq.  in.  for  10  minutes,  which  it  shall  withstand  without  bursting. 
On  large  orders  the  number  of  tests  may  be  reduced  to  not  less 
than  three  at  the  option  of  the  inspector  representing  the 
purchaser. 


Hydrostatic 
Pressure. 


Length  and 
Weight. 


III.  standard,  dimensions  and  weights. 

13.  Unless  otherwise  specified,  the  hose  shall  be  furnished 
in  10-ft.  lengths,  which  shall  weigh  not  more  than  4  lb.  The 
ends  of  each  length  shall  be  uncapped  and  without  fittings. 
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14.  (a)  The  minimum  tube  and  cover  thickness  shall  be  as  Thicknesa. 
follows: 


Intsrnal  Diambtsr  or 

MlNDCUlf  TUBK 

'   MlNDCUlf  COVXR 

HOSB.  IN. 

Tbicknbss,  in. 

Thickness,  in. 

A 

A 

A 

(6)  The  gage  of  tube  and  cover  shall  be  measured  with  the 
braid  embedded  in  the  rubber. 

IV.    MARKING. 

15.  Each  length  of  hose  shall  have  inlaid  in  rubber,  midway  Maridiig. 
between  the  ends,  a  brand  showing  the  name  of  the  manufacturer, 

the  month  and  year  of  manufacture,  the  trade  name  of  the  hose 
and  the  legend  "Leader  125  lb.  A.S.T.M.  Specifications." 

V.    INSPECTION  AND  REJECTION. 

16.  (a)  The  manufacturer  shall  notify  the  purchaser  suffi-  inspection, 
ciently  in  advance  of  the  completion  of  the  hose  to  permit  of 
arrangements  for  inspection. 

(6)  The  manufacturer  shall  afiford  the  inspector  repre- 
senting the  purchaser,  without  charge,  all  reasonable  facilities 
to  satisfy  him  that  the  hose  is  being  furnished  in  accordance 
with  these  specifications.  The  tests  and  inspection  shall  be 
made  at  the  place  of  manufacture  prior  to  shipment,  unless 
otherwise  specified,  and  shall  be  so  conducted  as  not  to  interfere 
unnecessarily  with  the  operation  of  the  works. 

(c)  The  purchaser  may  make  the  tests  to  govern  the  accept- 
ance or  rejection  of  the  hose  in  his  own  laboratory  or  elsewhere. 
Such  tests,  however,  shall  be  made  at.  the  expense  of  the  pur- 
chaser. 

17.  Samples  of  rejected  hose  shall  be  preserved  for  two  Rehearing, 
weeks  from  the  date  of  the  test  report.    In  case  of  dissatisfaction 

with  the  results  of  the  tests,  the  manufacturer  may  make  claim 
for  a  rehearing  within  that  time. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA.  PA.,  U.  S.  A. 

AFFILIATBD  ^fflTH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  TEST 

FOR 

VISCOSITY  OF  LUBRICANTS.* 

Serial  Designation:  D  47  - 19  T. 

This  test  is  issued  under  the  fixed  designation  D  47;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1919. 

Viscosity.  1.  Viscosity  shall  be  determined  by  means  of  the  Saybolt 

Standard  Universal  Viscosimeter. 

Apparatus.  2.  (a)  The  Saybolt  Standard  Universal  Viscosimeter  (see 

Fig.  1)  is  made  entirely  of  metal.  The  standard  oil  tube  /  is 
fitted  at  the  top  with  an  overflow  cup  JS,  and  the  tube  is  sur- 
rounded by  a  bath  L.  At  the  bottom  of  the  standard  oil  tube 
is  a  small  outlet  tube  through  which  the  oil  to  be  tested  flows 
into  a  receiving  flask  R,  whose  capacity  to  a  mark  on  its  neck 
is  60  (=fcO.  15)  cc.  The  lower  end  of  the  outlet  tube  is  enclosed 
by  a  larger  tube,  which  when  stoppered  by  a  cork,  N,  acts  as  a 
closed  air  chamber  and  prevents  the  flow  of  oil  through  the  outlet 
tube  until  the  cork  is  removed  and  the  test  started.  A  looped 
string  is  attached  to  the  lower  end  of  the  cork  as  an  aid  to  its 
rapid  removal.   The  bath  is  provided  with  two  stirring  paddles 

>  Criticums  of  this  Tentative  Test  are  solicited  and  ihoold  be  directed,  preferably  befora 
January  1.  1920.  to  Mr.  C.  P.  Van  Gundy.  Chairman  of  Committee  D-2  on  Lubricante. 
Baltimore  &  Ohio  Railroad,  Mont  Qare.  Baltimore,  Md, 

This  test,  when  adopted  as  standard,  will  be  added  to  the  present  Standard  Testa  for 
LttbricanU  (Serial  Designation:  D  47-18).  1918  Book  of  A.S.T.M.  Standaida. 
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Sectional  View 

of 

Standard  Oil  Tube 


A  Oil  Tube  Thermometer. 

B  bafh  Thermometer. 

C  Electric  Heater. 

D  Turntable  Cover 

E  Overflow  Cup. 

F  Turntable  Handles. 

6  Steam  Inlet  or  Outlet. 

H  Steam  U-Tube. 

J  Standard  Oil  Tube. 


K  Si ir ring  Paddles. 

L    Bath  Vessel. 

M  Electric  Heater  Receptacle. 

N   Ouilet  Cork  Stopper 

P  6as  Burner. 

Q    Strainer. 

R   Receiving  Flask. 

S   Base  Block. 

T  Tube  Cleaning  Plunger. 


Fig.  1. — Sectional  View  of  Saybolt  Standard  Universal  Viscosimetcr. 
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K  and  operated  by  two  turn-table  handles  F,  The  temperatures 
in  the  standard  oil  tube  and  in  the  bath  are  shown  by  ther- 
mometers, A  and  B.  The  bath  may  be  heated  by  a  gas  ring 
burner  P,  steam  U-tube  H,  or  electric  heater  C.  The  standard 
oil  tube  is  cleaned  by  means  of  a  tube  cleaning  plunger  J,  and 
aU  oil  entering  the  standard  oil  tube  shaU  be  strained  through  a 
30-mesh  brass  wire  strainer  Q,  A  stop  watch  is  used  for  taking 
the  time  of  flow  of  the  oil  and  a  pipette,  fitted  with  a  rubber 
suction  bulb,  is  used  for  draining  the  overflow  cup  of  the  stand- 
ard oil  tube. 

(6)  The  standard  oil  tube,  /,  should  be  standardized  by  the 
U.  S.  Bureau  of  Standards,  Washington,  D.  C,  and  shall  conform 
to  the  following  dimensions: 

MiNiMUK,  Normal,  Maximuii, 

DnCBNSIONS.  CM.  CM.  Of. 

Inside  diameter  of  outlet 

tube 0.1750  0.1765  0.1780 

Length  of  outlet  tube 1.215  1.225  1.235 

Height    of    overflow    rim 

above  bottom  of  outlet 

tube 12.40  12.50  12.60 

Diameter  of  container  of 

standard  oil  tube 2 .  955  2 .  975  2 .  995 

Outer   diameter   of   outlet 

tube  at  lower  end 0.28  0.30  0.32 

Method.  3.  Viscosity  shall  be  determined  at  100*"  F.   (37°.8   C), 

130°  F.  (54°.4  C),  or  210°  F.  (98°.9  C).  The  bath  shall  be  held 
constant  within  0°.25  F.  (0.14°  C.)  at  such  a  temperature  as 
will  maintain  the  desired  temperature  in  the  standard  oil  tube. 
For  viscosity  determinations  at  100  and  130°  F.,  oil  or  water 
may  be  used  as  the  bath  liquid.  For  viscosity  determinations 
at  210°  F.,  oil  shall  be  used  as  the  bath  Kquid.  The  oil  for  the 
bath  liquid  should  be  a  pale  engine  oil  of  at  least  350°  F.  flash 
point  (open  cup).  Viscosity  determinations  shall  be  made  in  a 
room  free  from  draughts,  and  from  rapid  changes  in  temperature. 
All  oil  introduced  into  the  standard  oil  tube,  either  for  cleaning 
or  for  test,  shall  first  be  passed  through  the  strainer. 

To  make  the  test,  heat  the  oil  to  the  necessary  temper- 
ature and  clean  out  the  standard  oil  tube  with  the  plunger, 
using  some  of  the  oil  to.  be  tested.   Place  the  cork  stopper  into 
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the  lower  end  of  the  air  chamber  at  the  bottom  of  the  standard 
oil  tube.  The  stopper  should  be  sufficiently  inserted  to  prevent 
the  escape  of  air,  but  should  not  touch  the  small  outlet  tube  of  the 
standard  oil  tube.  Heat  the  oil  to  be  tested,  outside  the  visco- 
simeter,  to  slightly  below  the  temperature  at  which  the  viscosity 
is  to  be  determined  and  pour  it  into  the  standard  oil  tube  imtil 
it  ceases  to  overflow  into  the  overflow  cup.  By  means  of  the  oil 
tube  thermometer  keep  the  oil  in  the  standard  oil  tube  well 
stirred  and  also  stir  well  the  oil  in  the  bath.  It  is  extremely 
important  that  the  temperature  of  the  oil  in  the  oil  bath  be 
maintained  constant  during  the  entire  time  consumed  in  making 
the  test.  When  the  temperature  of  the  oil  in  the  bath  and  in 
the  standard  oil  tube  are  constant  and  the  oil  in  the  standard 
oil  tube  is  at  the  desired  temperature,  withdraw  the  oil  tube 
thermometer;  quickly  remove  the  surplus  oil  from  the  overflow 
cup  by  means  of  a  pipette  so  that  the  level  of  the  oil  in  the  over- 
flow cup  is  below  the  level  of  the  oil  in  the  tube  proper;  place 
the  60-CC.  flask  in  position  so  that  the  oil  from  the  outlet  tube 
will  flow  into  the  flask  without  making  bubbles;  snap  the  cork 
from  its  position,  and  at  the  same  instant  start  the  stop  watch. 
Stir  the  liquid  in  the  bath  during  the  run  and  carefully  maintain 
it  at  the  previously  determined  proper  temperature.  Stop  the 
watch  when  the  bottom  of  the  meniscus  of  the  oil  reaches  the 
mark  on  the  neck  of  the  receiving  flask. 

The  time  in  seconds  for  the  deUvery  of  60  cc.  of  oil  is  the 
Saybolt  viscosity  of  the  oil  at  the  temperature  at  which  the  test 
was  made. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A. 

AFFILIATED   WITH  THE 

International  Assocution  for  Testing  Materials. 


TENTATIVE  TEST 

FOR 

LOSS  ON  HEATING  OF  OIL  AND  ASPHALTIC 
COMPOUNDS.! 

Serial  Designation:  D  6  -  19  T. 

This  test  is  issued  under  the  fixed  designation  D  6;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1919. 

1 .  This  test  is  used  to  determine  the  loss  in  weight  (exclusive 
of  water)  of  oil  and  asphaltic  compounds  when  heated  as  here- 
inafter prescribed.  The  material  under  examination  must 
therefore  first  be  tested  for  water  and  if  water  is  found  to  be 
present,  it  must  be  removed  by  suitable  methods  of  dehydration 
before  the  material  is  subjected  to  the  loss  on  heating  test; 
or  another  sample  obtained  which  is  free  from  water. 

L    APPARATUS. 

Oven.  2.  The  oven  may  be  either  circular  or  rectangular  in  form 
arid  may  be  heated  by  either  gas  or  electricity.  Its  interior 
dimensions  shall  be  as  follows:  height,  not  less  than  40.64  cm. 

>  Criticisms  of  this  Tentative  Test  are  solicited  and  should  be  directed,  preferably  before 
January  1,  1920.  to  Mr.  Provost  Hubbard,  Secretary  of  Committee  D  4  on  Road  Materials. 
15  Maiden  Lane.  New  York  City. 

This  test,  when  adopted  as  standard,  will  supersede  the  present  Standard  Test  for  Loss 
on  Heating  of  Oil  and  Asphaltic  Compounds  (Serial  Designation:  P  6-16),  1910  Book  of 
A.S.T.M.  St^ndwdt. 
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(16  in.);  width  and  depth  or  diameter,  at  least  4.08  cm.  (2  in.) 
greater  than  the  diameter  of  the  revolving  shelf. 

It  shall  be  well  ventilated  and  shall  be  fitted  with  a  window 
in  the  upper  half  of  the  door,  so  placed  and  of  sufficient  size  to 
permit  the  accurate  reading  of  the  thermometer  without  opening 
the  door.  It  shall  also  be  provided  with  a  perforated  circular 
shelf  preferably  of  approximately  24.8  cm.  (9.75  in.)  in  diameter. 
This  shelf  shall  be  placed  in  the  center  of  the  oven  and  shaU  be 
suspended  by  a  vertical  shaft  and  provided  with  mechanical 
means  for  rotating  it  at  the  rate  of  5  to  6  revolutions  per  minute. 


/Posifion 
ofBoxMS 


Thds. 


i'  l?k-2jif*--->l</f ->  «  Th 

V -Ai"- ■>( 

Section  A-B. 


9  Holes  and  Ribi 
Spaced  Equally 


Top   View 


Pig.  1. — ^Aluminum  Shelf. 

It  shall  be  provided  with  recesses  equidistant  from  the  central 
shaft  in  which  the  tins  containing  the  samples  are  to  be  placed. 
(A  recommended  form  of  alvuninum  shelf  is  shown  in  Fig.  1). 

3.  The  thermometer  shall  be  between  Yin  cm.  (5  in.)  Thermometer, 
and  15.24  cm.  (6  in.)  in  length  and  the  mercury  bulb  shaU  be 
from  10  to  15  mm.  (0.39  to  0.59  in.)  in  length.  The  scale  shall  be 
engraved  on  the  stem,  shaU  be  clear  cut  and  distinct,  and  shall 
run  from  150  to  175"*  C.  (302  to  347*"  F.)  in  1*"  C.  divisions  and 
shall  commence  substantially  3.81  cm.  (ij  in.)  above  the  top  of 
the  b\ilb.  Every  fifth  graduation  shall  be  larger  than  the  inter- 
mediate ones  and  shall  be  numbered.    The  degrees  shall  be  sub- 
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Container. 


stantially  3.17  mm.  (J  in.)  apart.  The  thermometer  shall  be 
furnished  with  an  expansion  chamber  at  the  top  and  have  a 
ring  for  attaching  tags.  It  shall  be  made  of  a  suitable  quality 
of  glass  and  be  so  annealed  as  to  not  change  its  readings  under 
conditions  of  use.  It  shall  be  correct  to  0*^.25  C.  (0°.45  F.)  as 
determined  by  comparison  at  full  immersion  with  a  similar 
thermometer  calibrated  at  full  immersion  by  the  United  States 
Bureau  of  Standards. 

4.  The  container  in  which  the  sample  is  to  be  tested  shall 
be  of  tin,  cylindrical  in  shape,  and  shall  have  a  flat  bottom.  Its 
inside  dimensions  shall  be  substantially  as  follows:  diameter, 
55  mm.  (2.17  in.);  depth,  35  mm.  (1.38  in.).  (A  3-oz.  Gill  style 
ointment  box,  deep  pattern,  fulfills  these  requirements.) 


Preparation  of 
Sample. 


II.    PREPARATION  OF  SAMPLE. 

5.  The  sample  as  received  shall,  be  thoroughly  stirred  and 
agitated,  warming,  if  necessary,  to  insure  a  complete  mixture 
before  the  portion  for  analysis  is  removed. 


TestinK. 


Permissible 
Variation  in 
Temperature. 


III.    TESTING. 

6.  Weigh  50  g.  of  the  water-free  material  to  be  tested 
into  a  tared  container  conforming  to  the  requirements  of  Section 
4.  Bring  the  oven  to  a  temperature  of  163*^  C.  (325°  F.),  and 
place  the  tin  box  containing  the  sample  in  one  of  the  recesses  of 
the  revolving  shelf.  The  thermometer  shall  be  immersed  for 
the  depth  of  its  bulb  in  a  separate  50-g.  sample  of  the  material 
under  test,  placed  in  a  similar  container,  and  shall  be  conven- 
iently suspended  from  the  vertical  shaft.  This  sample  shall 
rest  in  one  of  the  recesses  upon  the  same  shelf  and  revolve  with 
the  sample  or  samples  under  test.  Then  dose  the  oven  and 
rotate  the  shelf  5  to  6  revolutions  per  minute  during  the  entire 
test.  Maintain  the  temperature  at  163*^  C.  (325°  F.)  for  5  hours, 
then  remove  the  sample  from  the  oven,  cool  and  weigh,  and 
calculate  the  loss  due  to  volatilization. 

7.  During  the  5-hour  period  the  temperature  shall  not 
vary  more  than  1°  C.  All  tests  showing  a  greater  variation  in 
temperature  shall  be  rejected. 
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IV.    ACCURACY. 
8.  Up  to  5  per  cent  loss  in  weight  the  results  obtained' Accuracy, 
may  be  considered  as  correct  within  0.5.    Above  5  per  cent,  loss 
in  weight  the  numerical  limit  of  error  increases  0.01  for  every 
0.5  per  cent  increase  in  loss  by  volatilization  as  follows: 


Numerical 

True  Volatilisation 

Loss,  PBR  CENT. 

CoRRBCnON. 

Loss,  PER  CENT. 

5.0 

=t0.50 

4.50  to    5.50 

5.5 

:±=0.51 

4.91    "     6.01 

6.0 

=^0.52 

5.48    "     6.52 

10.0 

=Jt0.60 

9.40    "  10.60 

15.0 

=Jt0.70 

14.30    "  15.70 

25.0 

±0.90 

24.10    "  25.90 

40.0 

=tl.20 

38.80   "  41.20 

V.    PRECAUTIONS. 

9.  Under  ordinary  circumstances  a  number  of  samples  Precaotions. 
having  about  the  same  degree  of  volatility  may  be  tested  at  the 
same  time.  Samples  varying  greatly  in  volatility  should  be 
tested  separately.  Where  extreme  accuracy  is  required  not 
more  than  one  material  should  be  tested  at  one  time  and  dupli- 
cate samples  of  it  should  be  placed  simultaneously  in  the  oven. 
Such  dupUcates  shall  check  within  the  limits  of  accuracy  given 
above.  Results  obtained  on  samples  showing  evidences  of 
foaming  during  the  test  shall  be  rejected. 

Note. 

If  additional  periods  of  heating  are  desired,  it  is  recommended  that 
they  be  made  in  successive  increments  of  5  hours  each. 

When  the  penetration  of  the  sample  after  heating  is  required,  melt  the 
residue  in  the  container  at  the  lowest  possible  temperature  and  thoroughly 
mix  by  stirring,  taking  care  to  avoid  incorporating  air  bubbles  in  the  mass. 
Then  bring  it  to  the  stdfiSlard  temperattire  and  test  as  prescribed  under  the 
directions  for  the  Standard  Test  for  Penetration  of  Bituminous  Materials 
(Serial  Designation:  D  5)  of  the  American  Society  for  Testing  Materials.^ 

1 1918  Book  of  A.S.T.M.  Standards. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,  PA.,  U.  S.  A, 

AFFILIATED  WITH  THB 

International  Association  for  Testing  Materials. 


TENTATIVE  TESTS  |  j 
FOR 
MOLDED  INSULATING  MATERIALS.* 

Serial  Designation:  D48-17T. 

These  tests  are  issued  under  the  fixed  designation  D  48;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1917. 

Material  1.  These  tests  are  intended  to  apply  to  all  solid  insulating 

Covered,  jnaterials  that  are  formed  in  molds  or  between  platens  by  the 
application  of  pressure,  either  with  or  without  heat. 

I.    PHYSICAL  PROPERTIES  AND  TESTS. 

(A)    Mechanical. 

Tensile  Strength. 

Specimen.  2.  The  standard  test  specimen  shown  in  Fig.  1  shall  be  used 
for  the  tension  test.  It  shall  be  molded  in  a  hardened  and 
ground  steel  mold  to  the  dimensions  given  in  Fig.  1. 

Ai»p«ratu8.  3.  Any  standard  testing  machine  may  be  used.  Special 
clips  (see  Fig.  l)  of  hardened  steel  shall  be  used,  hung  from  links 
held  in  the  jaws  of  the  machine,  so  that  the  pull  is  central  at  all 
times,  to  avoid  any  transverse  strain. 

>  Critldsma  of  these  Tentative  Tests  are  solicited  and  should  be  directed,  praferably  before 
Jaatiary  1.  1920.  to  Mr.  C.  B.  Skinner,  Chairman  of  Committee  D-9  on  Electrical  Insulating 
Materials.  W.  B.  &  M.  Co^  Bast  Pittsburgh,  Pa. 

(736) 
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L>SJ?'  SPECl>' 


Make  Steel  Mold  toHme Dimenshm.  UmUs  t  a'002 ( aOfmm.) 
Pig.  1. — ^Tension  Test^Spectmen  (Spedmen  No.  2.) 
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Method.  4.  (a)  Six  Specimens  shall  be  tested  in  the  condition  in 

which  they  are  received. 

Three  spedmens  shall  be  tested  after  heating  in  an  oven  for 
one  hour  at  a  temperature  which  is  10°  C.  (18°  F.)  below  the 
distortion  point  of  the  material,  as  determined  under  Part  (C), 
Sections  18  to  21.  The  test  shall  be  made  while  the  specimens 
are  hot,  with  a  permissible  variation  of  =^=5  per  cent  from  the 
temperature  taken. 

Three  specimens  shall  be  tested  after  they  have  been  entirely 
immersed  in  distilled  water  for  48  hours  at  normal  room  tem- 
perature. The  specimens  shall  be  pulled  apart  at  normal  room 
temperature  of  about  21°  C.  (70°  F.)  after  the  surface  water  has 
been  removed  by  wiping  with  a  dry  cloth. 

(b)  The  test  specimen  shall  be  pulled  apart  at  such  a  speed 
that  the  beam  can  be  kept  well  balanced.  Make  all  tests 
at  normal  room  temperature  of  about  21°  C.  (70°  F.).  Measure- 
ments may  be  taken  at  intervals  during  the  test  to  show  the 
elongation  of  the  specimen  when  required  for  elastic  materials. 

Report.  5.  The  results  of  the  test  shall  be  reported  in  the  following 

order: 

(a)  The  breaking  load  of  each  specimen  in  kilograms  or 
pounds; 

(b)  The  thickness  in  centimeters  or  inches  as  measured  by 
micrometer  at  the  point  of  fracture; 

(c)  The  average  ultimate  tensile  strength  in  kilograms  per 
square  centimeter  or  in  pounds  per  square  inch,  as  calculated 
from  the  actual  area  of  the  specimen  measured  at  the  point  of 
fracture; 

(d)  State  the  character  of  the  material  tested  and  describe 
how  it  acts  under  strain; 

(e)  The  speed  in  centimeters  or  inches  per  minute  at  which 
the  jaws  traveled  during  the  test. 

Compressive  Strength. 

Specimen.  6.  The  test  specimen  shall  be  molded  in  the  form  of  a  cube 

from  a  hardened  steel  mold,  ground  to  the  dimensions  shown 
in  Fig.  2.    • 

Apparatus.  7.  Any    Standard    testing   machine   may   be   used.     The 

pressure  head  used  for  standard  compressive  strength  test  on 
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cement  blocks  is  satisfactory  for  this  purpose.  Place  a  sheet 
of  lead  tt  in.  thick  both  above  and  below  the  specimen  to  adjust 
irregularities. 

8.  (a)  Six  specimens  shall  be  crushed  in  the  condition  in  Method, 
which  they  are  received. 

Three  specimens  shall  be  crushed  after  heating  for  one 
hour  at  a  temperature  which  is  10°  C.  below  the  distortion 
point  of  the  material,  as  determined  under  Part  (C),  Sections 
18  to  21.  The  test  shall  be  made  while  the  spedmens  are  hot, 
with  a  permissible  variation  of  ±5  per  cent  from  the  tempera- 
ture taken. 


C25.4mm.) 


_y_ 


Manufacturer^  Name  and  "Test 

Specimen  Na3^  Molded  on  Top 

in  Small  Round  Body  Raised 

Letters. 

Make  Steel  Mold  tottmeDimenshm.  ' 

Limits  tO:00Z(aOSmm.) 

Fig.  2. — Compression  Test  Specimen 
(Specimen  No.  3). 

Three  specimens  shall  be  crushed  after  immersion  in  dis- 
tilled water  at  normal  room  temperature  for  48  hours,  with  all 
surface  water  wiped  off  with  a  dry  cloth. 

(J)  The  load  shall  be  applied  at  such  a  rate  of  speed 
that  will  permit  the  beam  to  be  kept  well  balanced,  from  zero 
load  until  the  specimen  is  crushed.  For  best  results  use  the 
slowest  possible  speed. 

9.  The  results  of  the  test  shall  be  reported  in  the  following  Report, 
order: 

(a)  The  dimensions  of  each  specimen  in  millimeters  or  in 
inches; 
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(b)  The  breaking  load  in  kilograms  or  in  pounds,  on  each 
spedmen  at  the  first  sign  of  failure. 

(c)  The  average  ultimate  compressive  strength  in  kilo- 
grams per  square  centimeter  or  in  poimds  per  square  inch,  of 
each  set  of  specimens,  calculated  from  the  measured  area  of  each 
specimen  before  the  load  is  applied. 

(d)  State  the  general  character  of  the  material  tested  and 
describe  how  it  acts  under  the  applied  load; 

(e)  The  speed  in  centimeters  or  indies  per  minute  at 
which  the  jaws  traveled  during  the  test 

Transverse  Strength. 

Specimen.  10.  The  test  spedmen  shall  be  molded  from  a  hardened 

steel  mold,  ground  to  the  dimensions  shown  in  Fig.  3. 
AppftratuB.  11.  Any  standard  testing  machine  may  be  used.  The  sped- 


n 


(tZTmm) 


TEST    SPECIMEN  MANUFACTURER'S 

Nft4  NAME 


k-i-H        K ^'  H 

(12,7mm.) 
Make  Steel  Mold  to  these  Dimensions.  Limits  tO.^OOZ  (OJ>Smm.) 
Fig.  3. — ^Transverse  Test  Specimen  (Spedmea  No.  4). 

men  shall  be  supported  on  two  steel  blocks,  with  comers  rounded 
to  Ij-mm.  (tt-in.)  radius.  These  supports  shall  be  100  nun. 
(3.94  in.)  apart.  The  load  shall  be  applied  on  top  of  this  sped- 
men by  means  of  a  wedge-shaped  pressure  piece,  the  edge  of 
which  is  rounded  to  a  3-mm.  (i-in.)  radius,  extending  across 
the  specimen  with  the  edge  parallel  to  the  edges  of  the  two 
supports.  The  angle  of  the  wedge  shall  be  approximatdy 
45  deg.,  and  the  load  shall  be  applied  at  right  angles  to  the  sped- 
men midway  between  the  supports.  The  specimen  shall  be 
laid  flat  upon  the  supports  at  equal  distances  from  the  edges 
at  each  end. 
Method.  12.  {a)  Six  specimens  shall  be  tested  in  the  condition  in 

which  they  are  received. 

Three  specimens  shall  be  tested  after  immersipn  in  distilled 
water  at  normal  room  temperature  for  48  hours,  with  all  surface 
water  wiped  off  with  a  dry  doth. 
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(b)  The  load  shall  be  applied  at  as  slow  a  speed  as  possible, 
so  that  the  beam  may  be  kept  well  balanced  from  zero  load 
until  the  first  sign  of  failure.  AU  tests  shall  be  made  at  room 
temperature  of  about  21°  C.  (70®  F.)»  Measurements  of  the 
deflection  may  be  taken  for  very  elastic  materials. 

13.  The  results  of  the  test  shall  be  reported  in  the  following  Report 
order: 

(a)  The  thickness  of  each  specimen  as  measured  by  microm- 
eter in  millimeters  or  in  inches; 

(b)  The  actual  breaking  load  of  each  specimen  in  kilograms 
or  in  pounds  at  the  first  sign  of  failure. 

(c)  The  maximum  fiber  stress  in  kilograms  per  square  centi- 
meter or  in  pounds  per  square  inch  calculated  by  the  formula, 

o  = » 

in  which  5= maximum  fiber  stress,  P=load  applied,  Z  =  distance 
between  the  supports,  5= width  of  specimen,  and  Z)= depth  of 
specimen; 

(d)  The  rate  at  which  the  load  was  applied; 

(e)  The  amount  of  deflection  in  millimeters  or  inches. 

(B)    Electrical. 
Dielectric  Strength. 

14.  The  test  specimen  shall  be  molded  to  the  dimensions  Specimon. 
shown  in  Fig.  4.     The  mold  shall  be  hardened  and  ground  to 

these  dimensions.  If  the  material  cannot  be  molded  to  the  full 
height  shown,  the  height  can  be  reduced  to  ll  in.,  other 
dimensions  remaining  the  same. 

15.  (a)  Any  well-designed  high  tension  testing  transformer,  ApparmtaB. 
connected  to  an  alternating  current  supply  having  as  nearly  a 

true  sine  wave  as  possible,  may  be  used.  The  transformer  and 
the  source  of  supply  of  energy  shall  not  be  less  than  5  KVA. 
The  frequency  shall  not  exceed  100  cycles  per  second. 

(b)  Regulation  shall  be  so  controlled  that  the  high  tension 
testing  voltage  taken  from  the  secondary  of  the  testing  trans- 
former can  be  raised  gradually  from  any  point.  The  control 
m^y  b§  Wftde  by  generator  field  regulation,  by  the  potentiometer 
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method,  with  an  induction  regulator,  or  with  a  variable  ratio 
auto  transformer.  Any  method  of  regulating  the  voltage  is 
satisfactory  which  does  not  distort  the  wave  more  than  ten 
per  cent  from  a  sinusoidal  shape. 

(c)  The  voltage  may  be  measured  by  any  approved  method, 
preferably  by  connecting  a  voltmeter  to  an  auxiliary  ratio  trans- 
former coil,  reading  square  root  of  mean  square  volts  in  the 
primary  of  the  testing  transformer.  A  voltmeter  on  the  low 
tension  side  of  the  transformer  is  satisfactory,  if  the  ratio  of 
transformation  does  not  change  imder  any  test  condition.  An 
electrostatic  voltmeter  properly  calibrated  in  the  high  tension 
circuit  is  also  satisfactory.  A  spark  gap  may 'be  used  to  check 
the  readings  at  very  high  potentials. 

Some  protection  is  desirable  in  the  high  tension  circuit  of 
testing  transformers  where  the  voltage  is  from  25,000  to  100,000 
volts,  to  prevent  dangerous  surges  and  limit  the  current  when 
the  test  specimen  is  punctured.  It  is,  however,  desirable  to  have 
as  much  energy  available  as  possible  when  puncture  occurs.  If 
impedance  iii  the  form  of  choke  coils  be  used  in  series  with  the 
high  tension  terminals,  it  should  not  be  greater  than  that  which 
will  limit  the  high  tension  current  to  double  the  normal  rated 
current  of  the  testing  transformer. 

When  a  spark  gap  is  used  a  non-inductive  resistance  of 
about  1  ohm  per  volt  may  be  inserted  in  series  with  one  terminal 
of  the  spark  gap,  to  damp  high  frequency  oscillations  at  the  time 
of  breakdown  and  limit  the  current  flow.  This  resistance  shall 
be  as  near  the  gap  as  possible  and  in  series  with  the  test  specimen. 
If  the  test  is  made  with  one  side  grounded  this  resistance  shall 
be  on  the  ungrounded  side  of  the  circuit,  and  if  neither  side  is 
grounded  the  resistance  shall  be  inserted  one-half  on  each  side 
of  the  spark  gap.  Water  tube  resisters  are  preferable  to  carbon 
for  this  purpose,  as  carbon  resistance  may  become  very  low  at 
high  voltage. 

(d)  The  apparatus  used  shall  meet  the  requirements  of  the 
Standardization  Rules  of  the  American  Institute  of  Electrical 
Engineers. 

Method.  16.  (a)  Voltage  shall  be  applied  to  the  test  specimen  by 
placing  a  wet  clay  pat  about  i  in.  thick  inside  the  specimen 
and  extending  all  around  to  the  wall  and  another  wet  clay  pat 
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Limitsid!002  (0.05 mm.) 

Fig.  4. — ^Test  Specimen  for  Dielectric  Strength 
(Specimen  No.  1). 
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on  the  bottom  extending  to  within  about  i  in.  of  the  edge. 
Whenever  it  is  impossible  to  puncture  the  specimen  in  air 
without  arcing  over  the  edge,  it  shall  be  deeply  immersed  in 
high  grade  transformer  oil.  On  specimens  which  require  a  very 
high  voltage  to  puncture  it  may  be  necessary  to  put  a  glass  tube 
or  shield  over  the  wire  leading  to  the  inside  in  order  to  prevent 
breakdown  over  the  surface  of  the  oil  between  terminals.  The 
testing  voltage  shall  be  raised  from  zero  at  a  constant  rate  of 
approximately  1000  volts  per  second  until  puncture  occurs. 

(b)  Ten  specimens  shall  be  punctured  in  the  condition 
received  at  normal  room  temperature  of  about  21®  C.  (70®  F.)  in 
order  to  determine  the  uniformity  of  the  molded  material. 

Five  specimens  shall  be  punctured  after  heating  for  one  hour 
in  an  oven  heated  to  10®  C.  (18®  F.)  below  the  distortion  point 
of  the  material  as  determined  imder  Part  (C),  Sections  18  to  21. 
Puncture  tests  shall  be  made  at  this  temperature  with  a  per- 
missible variation  of  =^5  per  cent  in  degrees  Centigrade.  This 
test  is  intended  to  cover  all  molded  materials  which  do  not  stand 
working  temperatures  above  125®  C.  (257®  F.).  Tests  on 
materials  which  resist  very  high  temperatures  may  be  made 
above  125®  C.  (257®  F.)  when  required. 

Five  specimens  shall  be  punctured  after  they  have  had  the 
rim  immersed  in  melted  paraffin  for  a  depth  of  1  in.  and  been 
entirely  immersed  in  distilled  water  for  48  hours  at  normal 
room  temperature  of  about  21®  C.  (70®  F.).  The  surface  of  the 
specimen  shall  be  wiped  oflF  with  a  dry  cloth  to  remove  all  trace 
of  excessive  surface  moisture  and  the  pimcture  test  shall  be  made 
in  oil  when  necessary  and  at  normal  room  temperature. 
Report.  17.  The  results  of  tests  shall  be  reported  in  the  following 
order: 

(a)  The  thickness  of  each  specimen  measured  by  micrometer 
in  the  direction  perpendicular  to  its  bottom  surface,  regardless 
of  the  path  taken  by  the  discharge.  The  thickness  of  all  speci- 
mens shall  be  given  in  millimeters  or  mUs. 

(b)  The  puncture  voltage  of  each  test  specimen  and  the 
average  volts  per  millimeter  or  per  mil  as  calculated  from 
the  average  thickness  of  the  specimens.  Also  give  the  maTimum 
and  minimum  volts  per  millimeter  or  per  mil. 

(c)  State  the  general  character  of  the  material  tested  with 
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regard  to  leakage,  if  any  is  observed,  and  give  the  puncture 
voltage  in  volts  per  unit  of  thickness  withstood  by  the  bottom 
section  whenever  puncture  takes  place  on  the  side  of  the  speci- 
men. This  indicates  the  dielectric  strength  under  both  favor- 
able and  unfavorable  conditions  of  molding.  Experience  shows 
that  very  plastic  materials  which  flow  easily  when  hot  always 
puncture  through  the  bottom,  while  materials  which  do  not 
flow  readily  will  often  pimcture  through  the  side  walls  of  a 
specimen  at  some  distance  up  from  the  bottom. 

(d)  Report  the  frequency  of  the  electrical  circuit  from  which 
the  test  voltage  is  obtained. 

(O    Thermal. 
Distortion  xtnder  Heat. 

18.  The  sa^e  test  specimen  shall  be  used  for  this  test  as  Sp«dm«ii. 
required  for  the  transverse  strength  test,  Section  10,  molded 

from  a  hard  steel  mold  ground  to  the  dimensions  given  in 
Kg.  3. 

19.  A  special  apparatus  shall  be  used  for  this  test  as  shown  Apparttnt. 
in  Fig.  5.     The  specimen  is  supported  on  steel  supports  100  mm. 

(3.94  in.)  apart  with  the  load  applied  on  top  of  the  specimen 
vertically  and  midway  between  the  supports,  the  same  as  for 
the  transverse  test.  The  machine  shall  be  arranged  to  apply  two 
different  loads,  2.5  kg.  (5.512  lb.)  and  5  kg.  (11.023  lb.).  The 
specimen  shall  be  placed  in  an  air  bath  surrounded  by  an  oil 
bath  which  is  so  arranged  that  its  temperature  may  be  raised 
gradually.  The  machine  shall  be  so  arranged  that  the  deflection 
of  the  specimen  at  its  center  between  the  supports  can  be 
measured  on  a  scale  in  millimeters  or  mils  and  shall  be  equipped 
with  a  thermometer  so  that  the  temperature  of  the  specimen  can 
be  recorded  at  any  time.  The  machine  may  be  arranged  to 
automatically  shut  off  the  heat  and  sound  an  alarm  as  soon 
as  the  required  deflection  is  reached. 

20.  Three  test  specimens  shall  be  tested  in  the  condition  in  Method, 
which  they  are  received,  starting  at  normal  room  temperature 

of  21^  C.  (70®  F.)  and  increasing  the  temperature  of  the  speci- 
men gradually  at  the  rate  of  approximately  1**  C.  every  two 
minutes. 
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The  distortion  point  shall  be  considered  the  temperature  at 
which  the  specimen  has  deflected  0.254  mm.  (10  mils)  at  the 
center  between  the  supports. 
Report.         21.  The  results  of  the  test  shall  be  reported  in  the  following 
order: 

(a)  The  distortion  point  in  degrees  Centigrade  and  also  in^ 
degrees  Fahrenheit; 


Jl 


Weights 


Maxim  um\ 
RBcording ' 


c 


Source  of  Heat 


Micrometer 
Gage^. 

Cover  Lifts  off 
wittiTrame-  • 


on 

Reservoir.. 


■Oil-tigtit 
Copper 
Tank 

--•Test  Spedmen 
No.4 


Fig.  5. — Machine  for  Temperature  Tests. 

(J)  The  length  of  time  required  for  the  specimen  to  deflect 
0.254  mm.  (10  mils). 

(c)  State  any  peculiar  characteristics  of  the  material  as 
noted  either  during  the  test  or  after  the  specimen  is  removed 
from  the  machine. 

(i)  Plot  a  curve  for  each  test  specimen  showing  the  time 
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Fig  6. — Typical  Curve  from  Temperature  Test. 
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in  minutes  horizontally  and  the  amount  of  deflection  and  also 
the  temperature  at  given  intervals,  using  vertical  ordinates  as 
shown  in  Fig.  6. 

ip)    Efeci  of  Moisture. 

specimen.  22.  One-half  of  the  standard  test  specimen  shown  in  Fig.  1 

shall  be  used  for  this  test.  This  specimen  shall  be  broken  in 
half  and  all  loose  particles  removed. 

Apparatag.  23.  Any  good  chemical  balance  may  be  used;  also,  a  beaker 
of  distilled  water  at  normal  room  temperature  of  about  21^  C. 
(70^  F.),  and  an  oven  of  any  standard  make,  capable  of  main- 
taining a  uniform  temperature  of  100''  C.  (212''  F.),*5''  C. 

Method.  24.  Weigh  carefully  three  test  specimens  in  the  condition  in 

which  they  are  received.  If  the  material  softens  readily  at 
moderate  temperatures,  the  specimens  may  be  placed  in  a 
desiccator  for  24  hours,  or  in  an  oven  at  a  temperature  of  50**  C. 
(122^*  F.),=fc5''  C,  for  24  hours.  For  materials  which  do  not 
soften  readily  the  specimens  shall  be  placed  in  an  oven  heated 
to  lOO"*  C.  (212^  F.),=fc5''  C,  for  24  hours.  After  drying,  the 
specimens  shall  be  weighed  again  at  normal  room  temperature. 
Place  the  specimens  in  distilled  water,  wholly  immersed,  for 
100  hours  at  normal  room  temperature.  Remove  the  specimens 
at  the  end  of  100  hours,  wipe  off  all  surface  water  with  a  dry 
cloth  and  weigh  carefully. 

Report.  25.  The  results  of  the  test  shall  be  reported  in  the  following 

order: 

^         {a)  The  original  weight  of  each  specimen; 
(6)  The  dry  weight  of  each  specimen; 
(c)  The  saturated  weight  in  grams  of  each  specimen  after 
immersion  for  100  hours; 

{d)  The  percentage  of  moisture  contained  in  each  test 
specimen  as  received,  and  the  percentage  of  moisture  absorbed 
during  100  hours,  taking  the  dry  weight  as  100  per  cent.  Give 
the  average  for  the  three  specimens. 
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International  Association  for  Testing  Materials. 


TENTATIVE  GENERAL  METHODS 

FOR 

TESTING  COTTON  FABRICS.* 

Serial  Designation:  D  39  - 19  T. 

These  methods  are  issued  under  the  fixed  designation  D  39;  the  final 
number  indicates  the  year  of  original  issue,  or  in  the  case  ci  revision,  the 
3rear  of  last  revision. 

Issued,  1915;  Rbvisbd,  1916,  1918,  1919. 

1.  The  following  General  Methods  are  intended  to  be 
applicable  for  testing  cotton  fabrics.  Where  a  material  requires 
special  treatment,  specific  methods  will  be  described  as  they 
are  developed  for  that  material  and  such  special  tests  shall 
have  precedence  over  the  general  method. 

I.    CXDNDITION. 

2.  The  dry  condition  of   cotton   fabric   shall   be  under-  DryCoaditioa 
stood  to  be  absolute  dryness  obtained  by  material  placed  in 

a  ventilated  drying  oven  maintained  at  a  temperature  of  105 
to  110^  C.  (221  to  230^  F.)  and  dried  to  constant  weight  as 
determined  by   two   consecutive   weighings   without   removal 

>  Ctitidtnis  of  these  Tentotive  Method*  are  solicited  and  should  be  directed,  preferably 
before  January  1. 1920.  to  Mr.  G.  B.  Haven.  Chairman  of  Committee  D-13  on  Te^ile  Materials. 
Massachusetts  lastitute  of  Technolosy,  Cambridge,  Mass. 

(749) 
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standard 
Condition. 


from  the  oven,  to  be  taken  not  less  than  ten  minutes  apart, 
and  to  show  a  further  loss  of  not  more  than  0.1  per  cent  of 
the  previous  weighing. 

3.  The  standard  condition  of  cotton  fabric  shall  be  under- 
stood to  be  the  condition  in  which  it  contains  6.5  per  cent  of 
its  dry  weight  of  moisture. 


II.    TEST  METHODS. 

(A)  Length. 

Length.  4.  The  length  of  a  roll  or  piece  shall  be  determined  by 

running  the  cloth  over  a  measuring  drum  of  known  circum- 
ference, from  which  the  yardage  is  registered  by  a  dial  or  counter 
driven  by  a  chain  or  other  positive  or  non-slip  mechanism. 
Just  enough  uniform  tension^  is  to  be  used  on  the  cloth  to  keep 
it  nmning  flat  and  true. 

(B)  Width. 

Width.  5.  (a)  The  width  of  a  roll  or  piece  shall  be  determined  at 

five  different  places  uniformly  distributed  along  the  full  length 
of  the  roll  or  piece,  and  may  be  determined  at  the  same  time 
as  the  total  length. 

(b)  The  average  of  the  five  measurements  shall  be  the 
width. 

(C)  Weight. 

Normal  Weight.  6.  (a)  Preferred  Method. — ^The  net  weight  of  the  roll  or 

piece  from  which  covering  and  binding  have  been  removed 
shall  be  determined.  The  net  weight  of  the  roll  or  piece  divided 
by  its  superficial  area  in  square  yards  shall  be  taken  as  the 
normal  net  weight  per  square  yard. 

(ft)  Alternative  Method. — ^Three  samples  of  known  area, 
to  contain  not  less  than  4  sq.  in.  each,  shall  be  stamped  pre- 
ferably cut  with  a  steel  die)  from  one  end  of  the  roll  or  piece 
and  quickly  weighed.  The  normal  square  yard  weight  shall 
be  computed  from  the  average  weight  of  these  three  samples. 

Dry  Weight.  7.  (a)  Preferred  Method. — For   the   determination   of  dry 

weight  two  test  specimens  of  approximately  equal  area,  each 

>  It  has  been  suggested  that  a  unifoxm  tension  of  2.5  times  the  weight  of  five  rtmniog 
yards  of  the  fabric  will  be  sufficient  to  keep  the  fabric  flat  and  preserve  a  proper  relation  for 
comparison  of  different  fabric*.  Invitation  is  extended  to  report  to  the  committee  the  reealu 
of  iuch  teste  upon  different  fabrics. 


Digitized  by 


Googl( 


Serial  Designation:  D  39-  19  T.  751 

not  less  than  4  in.  in  length  and  of  the  entire  width  of  the  fabric, 
shall  be  cut  one  from  each  end  of  the  roll  or  piece.  The  one 
from  the  outside  end  of  the  roll  shall  be  taken  as  soon  as  the 
wrapping  is  removed  and  the  one  from  the  inner  end  of  the 
roll  as  soon  as  the  inner  end  of  the  roll  has  been  reached  in 
nmning  the  roll.  The  two  samples  shall  be  taken  as  soon  as 
possible.  These  samples  shall  be  placed  in  a  dry  air-tight 
container,  the  weight  of  which  has  been  previously  determined, 
and  carefully  weighed  therein  and  then  removed  (check  weight 
being  made  on  container),  the  net  weight  calculated  and  the 
sample  dried  to  constant  weight  in  manner  described  in  Section  2. 
The  difference  between  the  original  weight  of  sample  and  the 
dry  weight  is  the  loss  of  moisture  which  when  computed  as 
percentage  of  the  dry  weight  is  the  percentage  regain  of  the 
material.  The  dry  weight  per  square  yard  is  then  obtained 
from  the  normal  weight  per  square  yard  as  obtained  in  Section 
6  (a),  as  follows: 

Normal  weight  per  sq.  yd.  X  100      ^ 

. .  £)jy  weight  per  square  yard. 

100  ■+-  percentage  regain 

(b)  Alternative  Method. — From  one  end  of  the  roll  or  piece 
five  specimens,  each  3  by  4.32  in.,  representing  0.01  sq.  yd., 
shall  be  stamped  (preferably  cut  with  a  steel  die).  Two  speci- 
mens shall  be  cut  near  the  selvages,  one  at  the  center,  and  the 
other  two  between  the  selvages  and  the  center.  These  five 
specimens,  with  a  total  area  equal  to  0.05  sq.  yd.,  shall  be  placed 
in  the  wire  basket  of  a  ventilated  drying  oven.  The  basket 
shall  be  so  constructed  witK  partitions,  not  less  than  J  in.  apart, 
that  the  specimens  may  stand  on  edge.  The  specimens  shall 
then  be  dried  to  bone  dryness  as  described  in  Section  2.  The 
combined  weight  of  these  specimens  after  drying  represents 
the  dry  weight  of  0.05  sq.  yd.  of  the  fabric,  and  the  dry  weight 
per  square  yard  of  the  roll  or  piece  is  obtained,  by  multiplying 
the  above  quantity  by  20. 

8.  If  by  the  first  tests  the  fabric  fails  to  meet  the  spedfi-  RetMt. 
cations  a  second  swatch  shall  be  taken  as  follows:  If  the  roll 
or  piece  is  a  complete  warp,  the  second  swatch  shall  be  cut  from 
the  center  of  the  roll  or  piece.  If  the  roll  or  piece  is  a  part  warp, 
the  second  swatch  shall  be  taken  not  less  than  Ij  yd.  from  the 
other  end. 
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Moisture 
Content  and 
Regain. 


9.  The  diflference  between  the  nonnal  weight  of  the  fabric, 
Section  6,  and  the  dry  weight,  Section  7,  is  the  amount  of 
moisture  present. 

(a)  When  computed  as  percentage  of  the  normal  weight 
this  is  the  Moisture  Content  of  the  material. 

(b)  When  computed  as  percentage  of  the  dry  weight,  this 
is  the  Moisture  Regain  of  the  material. 


Nmnber  of 
Tkroada 
per  Inch. 


Thlcknoaa. 


(D)    Number  of  Threads  per  Inch. 

10.  (a)  The  number  of  threads  per  inch  or  count  of  the 
fabric  shall  be  determined  by  counting  a  space  of  not  less  than 
1  in.  in  at  least  five  different  places  in  the  roll  or  piece. 

(b)  The  average  of-  the  five  determinations  shall  be  the 
count.* 

(E)     Thickness. 

11.  (a)  The  thickness  shall  be  measured  by  an  automatic 
micrometer  which  presses  upon  at  least  0.5  sq.  in.  of  the  fabric 
with  a  uniform  constant  pressure,  and  whidi  is  so  mounted 
as  to  make  measurements  6  in.  from  the  selvage. 

(b)  At  least  ten  measurements  at  different  portions  of  the 
roll  or  piece  shall  be  made,  and  the  average  shall  be  the  thickness 
of  the  fabric. 

(F)    Strength. 

TeniUeStxentth.  12.  Tensile  Strength  tests  shall  be  made  by  one  of  the 
four  methods  described  as  follows  in  detail,  and  fabrics  shall 
be  tested  by  the  method  shown  for  the  classification  under 
which  they  fall.  In  each  case  the  results  shall  be  recorded 
separately  for  warp  and  filling. 

For  the  determination  of  tensile  strength  a  swatch  of 
the  length  specified  in  Table  I  shall  be  cut  the  entire  width  of 
the  cloth  and  test  specimens  shall  be  cut  from  this  swatch 
according  to  the  respective  diagrams  shown  at  the  bottom  of 
Table  I. 

Two  methods  of  determining  the  tensile  strength  shall  be 
recognized: 

1  Pbr  tire  fabric  used  for  cercaas  building  the  number  of  threads  per  inch  Aall  be 
determined  by  counting  a  space  of  10  in.  in  at  least  five  different  places  in  the  roll  or  piece, 
and  the  average  of  thelfive'  determinations  shall  be  the  count. 
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(a)  Strip  Test  {Fig.  1). — ^Under  this  method  a  long  narrow  strip  Tett. 
strip  of  the  fabric  shall  be  clamped  at  each  end  by  the  jaws  of 

the  testing  machine  and  strained  to  the  point  of  rupture. 

(b)  Grab  Test  {Fig.  j^).— Under  this  method  the  testing  Owb  !••%. 
machine  jaws,  each  of  definite  width,  shall  be  made  to  reach  into 

the  body  of  a  rectangular  piece  of  fabric  and  shall  be  clamped 
a  definite  distance  apart.  Care  shall  be  taken  that  the  same 
set  of  threads  are  embraced  by  both  pairs  of  jaws.  The  speci- 
men shall  then  be  strained  to  the  point  of  rupture. 


Pu// 


^Puli 


Pig.  1. — Illustration  of  Strip  Test. 


Jaw^, 


rJaw 


Pull- 


^Pull 


Fig.  2. — Illustration  of  Grab  Test. 

13.  Correction  for  Standard  Moisture  Regain. — When  it  is  Correettoa 
desired  to  test  tension  specimens  in  the  natural  state  in  which  '*'  Moistow. 
they  are  cut  from  the  roll  or  piece,  the  following  method  shall 
be  employed  to  reduce  the  tensile  strength  foimd  to  the  common 
basis  of  an  assumed  Standard  Moisture  Regain  equal  to  6.5 
per  cent  of  the  bone-dry  weight: 

(a)  After  preparing  the  specimens  for  the  testing  machine, 
those  cut  from  the  warp  and  those  from  the  filling  shall  be 
weighed  each  in  a  separate  batch  under  the  natural  moisture 
conditions  which  obtain  at  the  time  in  the  testing  room. 

{h)  The  specimens  shall  then  be  tested  immediately,  in 
as  rapid  succession  as  possible,  by  the  method  specified  iii 
Table  II. 
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(c)  After  rupture  the  broken  specimens  (entire)  shall  be 

placed  in  the  basket  of  an  oven  and  dried  as  defined  in  Section  2. 

*:    (d)  The  total  warp  and  filling  spedmens  shall  be  grouped 

each   by  themselves,   forming  two  batches.      The  aggregate 

dry  weight  of  the  warp  and  filling  specimens  shall  thus  be 

Table  I. — Tensile  Strength  Test  Methods. 


INo 

DImeiMiona  of  •peeimeni,  ID 

Width  ravelled  to  — Id 

Mia.  width  of  bottom  or  beck  jawt.  in . . . 

Width  of  top  or  front  jaws,  in. 

IXitance  between  jawi,  in 

Speed  of  puIlinK  jaw,  in.  per  min 

Number  of  q)erimeDe  eftcb,  warp  and 
ftUinf 

Seivage  — 


1 

Strip 
Method. 

S 

Grab 

Method. 

7bylJ 

6  by  2 

1 

4 

\\  (min.) 

1 

1         i 

20 

12         1 

6 

Strip  Method. 


1 

\\  (min. 
t 
12 


4 

Siagk 
Straad. 


10 

12 

20etrand 


NoTBS. — 1.  When  material  is  less  than  24  in.  wide,  the  swatch  shall  be  cut  24  in.  lont 
and  the  test  specimens  shall  be  laid  out  in  such  a  manner  that  no  part  of  any  specimen  ab«U 
come  within  2  in.  of  either  selvage. 

2.  When  the  specified  number  of  threads  oi  picks  per  inch  is  In  fraction,  the  numbar  of 
threads  bioken  shall  include  the  fraction  as  a  full  thread. 

obtained  and  the  Moisture  Regain  at  the  time  of  the  test 
determined, 

{e)  The  following  formula  shall  then  be  applied,  based 
upon  the  assiunption  that  the  Standard  Moisture  Regain  of 
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Tablb  II.— Tbnsile  Strength:  Test  Method  Classification. 


NuMofFAhrio. 


TiRB  Fabucs,  ineluding 
Cireui  fauildiof  bbrio, 

diafioK  strip 

BrMker  strip 

Cordfftbrio 

Duco.  inehdiiic 

Hosednek 

Bdtdaek 

Ttttduek 

Annjrdack 

Envnelliiif  diMk 

Siilduok 

Numbered  duck 

Dsiuji 

flmnri 

OSIUBDM 

CoOTtLB 

Baixoon  CLoni* 
WiiiQ  Fauic*... 


Test    I 

Method! 

No.     ' 


Humidity  Conditions. 


2 
3 
2 
2 
2 
2 
2 

2 

2 

2 

2 

1 


Test  specimens  shall  be  tested  in  a  dry  condition  as  defined 
in  Section  2.  They  shall  be  taken  one  at  a  time  from  the  dmng 
oven  and  broken  in  the  testing  machine  within  80  seconds  from 
the  time  d  removal  from  the  oven. 


(a)  Specimens  may  be  broken  in  dry  ooaditioB  as  speoUed 
above  for  tire  fabrics,  such  tests  to  be  eapiiooed.  "Tested  Boas 
Dry." 

(b)  Smcimens  may  be  tested  m  their  natural  conditinn  as 
taken  from  the  roll  or  oieoe  and  eorreetad  for  the  moislun 
present  by  the  method  of  Section  12.  sueh  tests  to  bee 
^Corrected  for  Standard  Moisture  Began-" 


Etpoiwl  before  testing  for  at  least  two  hours  hi  an  atmoaphere 
of  05  per  cent  relative  humidity  and  70*  F.  and  tested  in  this 


>  Balloon  cloth  shall  be  Vnied  on  machine  of  the  inclination  balance  type  with  maximum  capacity  of 
4001b. 

*  The  elonaation  of  wing  Cabnc  shall  he  observed  for  each  specimen  when  subjected  to  loads  of  10  lb., 
SO  lb.,  and  70  lb.    Wherever  possible  autographic  records  shall  be  taken. 

Non.— Fabrioa  not  included  b  the  above  list  will  be  given  a  test  method  dssafication  by  CoauniMie 
D-ia  on  application  of  those  interested. 


manufactured  cotton  is  6.5  per  cent  of  the  dry  weight,  that  the 
Actual  Percentage  Regain  is  between  the  limits  of  3  and  6.5 
per  cent  of  the  dry  weight,  and  that  for  1  per  cent  of  moisture 
regain  there  is  an  increase  of  6  per  cent  in  the  tensile  strength 
of  the  fabric. 


Tensile  Strength  coirected 
to  Standard  Moisture  Regain 


(Tensile  Strength  from  machine  reading)  X 139 
100  +  (6  X  Actual  Percentage  Regain) 


Example, — ^A  specimen  of  fabric  broken  under  natural  conditions  gave  a 
tensile  strength  of  294  lb.  as  read  trom  the  machine  dial.  By  weighing  before 
and  after  drying  the  specimen  was  found  to  contain  a  Moisture  Regain  equal 
to  3  per  cent  of  the  bone-dry  weight.  The  tensile  strength  corrected  to  a 
common  basis  of  6.5  per  cent  Moisture  Regain  would  therefore  be 


Tensile  Strength  corrected 


294  X  139 
100  +  (6X3) 


346    lb. 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

PHILADELPHIA,   PA.,  U.   S.  A. 

AFFILIATED   WITH  THE 

International  Association  for  Testing  Materials. 


TENTATIVE  METHOD 

FOR 

DETERMINATION    OF    FUSIBILITY    OF    COAL    ASH.^ 

Serial  Designation:  D  22  -  19  T. 

This  method  is  issued  under  the  fixed  designation  D  22;  the  final  number 
indicates  the  year  of  original  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1919. 

Apparatus. 

Standard  Furnace, — The  No.  3  melter's  furnace  of  the 
American  Gas  Furnace  Co.,  shall  be  used,  or  its  equivalent. 

The  No.  3  melter's  furnace  is  a  tjpe  of  pot  furnace  especially 
suitable  for  fusion  determination  in  that  the  burners,  three  in 
nimiber,  are  on  a  tangent  near  the  base  of  the  furnace,  thus 
producing  a  rotary  flame  which  completely  surrounds  the  cru- 
cible in  which  the  cones  are  placed.  The  whirling  flame  heats 
the  crucible  imiformly  and  when  the  furnace  is  operated  with 
excess  gas  supply,  a  reducing  atmosphere  is  maintained  within 
the  crucible,  which  condition  gives  the  lowest  point  at  which 
the  ash  fuses.  The  air  should  be  supplied  at  an  approximate 
pressure  of  3  lb.  per  sq.  in.,  and  either  natural  or  artificial  gas 
may  be  used. 

1  Criticisms  of  this  Tentative  Method  are  solicited  and  should  be  directed,  preferably 
before  January  1.  1920.  to  M'r.  S.  W.  Parr,  Chairman  of  Committee  D-3  on  Methods  of 
Sampling  and  Analysis  of  Coal.  University  of  Illinois.  Urbana,  III. 

This  method,  when  adopted  as  standard,  will  be  ad^ed  to  the  present  Standard  Methods 
for  Laboratory  Sampling  and  Analysis  of  Coal  (Serial  Designation:  D  22-16).  1918  Book  of 
A.S.T.M.  Standards. 

(756) 
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The  furnace  proper  consists  of  three  easUy  replaceable 
fire-clay  parts,  namely,  a  lower  cylinder  containing  the  three 
tangential  tuyeres,  and  forming  the  bottom  of  the  furnace,  a 


Fig.  1. — No.  3.  Melter's  Furnace  and  Accessories. 

removable  upper  cylinder  7  in.  in  internal  diameter  and  7  in. 
high,  and  a  cover  plate  ij  in.  thick,  having  a  vent  hole  in  the 
center  for  the  flue  gas. 
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The  stock  design  should  be  modified  by  furnishing  the 
upper  cylinder  with  two  holes  in  the  side:  a  2-in.  observation 
hole  with  its  center  4  in.  from  the  top  of  the  cylinder  (excluding 
cover  plate),  and  a  1-in.  thermocouple  hole  90  deg.  to  the  right 
of  the  observation  hole;  the  bottom  of  these  two  holes  being  in 
the  same  horizontal  plane.  The  interior  of  the  furnace  is 
cylindrical  and  approximately  7  in.  in  diameter  and  11  in.  high. 


Fig.  2. — Section  of  No.  3  Melter's  Furnace  Arranged 
for  Fusion  Tests. 

A  coimter-balanced  sheet-iron  canopy  is  connected  with  a 
telescopic  8-in.  flue  to  an  exhaust  system  to  conduct  the  hot 
gases  out  of  the  room.  Two  melter's  No.  3  furnaces  and  acces- 
sories are  shown  in  Fig.  1. 

The  joint  between  the  upper  and  lower  cylinder  is  made 
fairly  gas-tight  by  spreading  on  the  top  of  the  lower  cylinder  a 
thick  paste  of  alundum  cement  to  a  depth  of  J  in.  and  then 


Digitized  by 


Googl( 


Serial  Designation:   D  22-19  T.  759 

firmly  pressing  the  upper  cylinder  into  place.  The  outer  part  of 
the  joint  is  also  smoothed  over  with  alimdum  cement.  The 
fire-clay  furnace  cylinders  and  cover  will  withstand  a  temperature 
of  about  1650°  C. 

Refractory  Crucibles. — ^The  interior  of  the  furnace  as  arranged 
for  making  a  test  is  shown  in  Fig.  2.  The  ash  cones  d  are  sup- 
ported on  a  plate  of  alimdum  cement  serving  as  a  cover  for 
crudble  c  which  is  a  Denver  fire-clay  hard  burned  crudble, 
No.  E,  4j  in.  high  and  3  in.  in  diameter  at  the  top.  The  cone- 
supporting  crucible  is  within  the  crudble  h  which  with  the  cover 
g  serves  as  a  muffle.  Crudble  J  is  a  Denver  fire-clay  hard  burned 
crudble,  No.  K,  1\  in.  high  and  4f  in.  in  diameter  at  the  top, 
and  rests  on  fire-clay  support  a.  This  crudble  should  be  provided 
with  two  holes  in  the  side,  an  observation  hole  if  in.  in  diameter^ 
with  its  center  2  in.  from  the  top  of  the  crucible  and  a  ther- 
mocouple hole  1  in.  in  diameter,  90  deg.  to  the  right  of  the  obser- 
vation hole.  The  bottom  of  this  hole  should  be  in  the  same 
horizontal  plane  as  the  bottom  of  the  observation  hole.  The 
hard  burned  fire-clay  crudbles  will  not  withstand  a  temperature 
exceeding  1500°  C.  The  average  life  of  a  fire-day  crqpble  under 
these  conditions  is  about  six  rujis. 

Corundite  crudbles  and  covers  of  the  Massillon  Stone  and 
Fire  Brick  Co.  are  longer  lived  than  the  fire-clay  crudbles,  being 
good  for  about  fifty  runs.  A  spedal  form  used  by  the  Bureau 
of  Mines  is  3  in.  inside  diameter,  4j  in.  high  outside,  with  a  wall 
thickness  of  about  J  in.  Crudbles  should  be  provided  with  two 
holes  in  the  side,  an  observation  hole  2  in.  in  diameter  with  its 
center  if  in.  above  the  bottom  of  the  crudble,  and  a  thermocouple 
hole  1  in.  in  diameter,  90  deg.  to  the  right  of  the  observation 
hole.  The  bottom  of  this  hole  should  be  in  the  same  horizontal 
plane  as  the  bottom  of  the  observation  hole. 

Observation  Tube. — ^A  fused  silica  or  refractory  porcelain 
tube  /,  1 1  in.  in  external  diameter  and  6  in.  long,  is  placed  in 
the  2  in.  observation  hole  of  the  furnace,  the  iimer  end  being 
flush  with  the  inside  furnace  wall  and  the  other  end  projecting 
out  of  the  furnace.  A  brass  sleeve  carrying  a  thin  glass  window 
is  slipped  on  the  outer  end  of  the  observation  tube  to  prevent 
the  escape  of  burning  gas,  which  would  interfere  with  a  con- 
venient observation  of  the  cones. 
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Blowing  Tube. — ^At  furnace  temperatures  above  1000°  C, 
it  is  very  difficult  to  observe  the  ash  cones.  A  Marquadt,  Usalite, 
Impervite  or  equal  quality  porcelain  blowing  tube  i  in.  in  diam- 
eter is  inserted  through  the  same  hole  as  the  thermocouple 
tube.  This  tube  has  small  perforations  along  one  side  by  which 
air  may  be  forced  upon  the  cones  at  the  time  of  making  the 
observation,  thus  momentarily  cooling  the  ash  cones  and  render- 
ing them  visible.    The  blowing  tube  is  connected  to  the  com- 


Pig.  3. — Brass  Cone  Mold. 

pressed  air  line  by  means  of  rubber  tubing  and  the  air  is  let  into 
the  tube  at  the  time  of  observation  by  means  of  a  pinchcock. 

Brass  Cone  Mold, — ^A  brass  cone  mold  for  making  ash  cones, 
^  in.  high  and  }  in.  at  each  side  of  base,  which  is  an  equilateral 
iriangle,  is  illustrated  in  Fig.  3. 

Pyrometer. — ^Temperature  measurements  may  be  made 
with  a  thermocouple  of  platinum  and  platiniun-rhodium,  pro- 
tected from  the  furnace  gases  by  a  glazed  Marquadt,  Usalite, 
Impervite  or  equal  quality  porcelain  tube  and  a  high-resistance 
millivoltmeter;  or  with  an  optical  pyrometer  preferably  of  the 
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Leeds  and  Northrup,  or  Wanner  type.  This  equipment  should 
be  checked  frequently  by  mounting  small  pieces  of  pure  gold 
or  nickel  wire  or  foil  in  the  same  manner  as  the  cones.  With  a 
strong  reducing  atmosphere  1452°  C.  should  be  obtained  for  the 
melting  pomt  of  the  nickel  and  1063°  C.  for  the  gold.  The  pyrom- 
eter equipment  should  also  from  time  to  time  be  standardized 
through  the  temperature  range  for  which  it  is  used,  by  a  suitably 
equipped  standardizing  laboratory  such  as  that  of  the  United 
States  Bureau  of  Standards. 

Preparation  of  Coal  Ash. 

Spread  out  50  to  100  g.  of  60-mesh  coal  on  a  6-in.  fire-clay 
roasting  dish,  and  completely  convert  to  ash  in  a  muffle  furnace 
at  a  temperature  of  800  to  900°  C.  Transfer  5  to  10  g.  of  this 
ash  to  an  agate  mortar^  and  grind  to  a  fineness  of  200  mesh. 
Then  place  the  ash  in  a  silica  or  porcelain  capsule,  f  in.  deep 
and  if  in.  in  diameter,  and  ignite  for  a  period  of  two  hours  in  a 
current  of  oxygen,  at  a  temperature  of  800  to  850°  C.  This 
ignition  is  made  to  insure  complete  and  uniform  oxidation  of 
the  ash. 

Preparation  of  Cones. 

Moisten  the  ignited  ash  with  a  10-per-cent  dextrin  solution 
and  work  into  a  plastic  mass  with  a  spatula.  Mold  the  plastic 
material  into  small  triangular  pyramids  f  in.  high  and  i  in. 
wide  at  the  side  of  the  base.  The  pyramids  are  made  by  firmly 
pressing  the  plastic  material  with  a  steel  spatula  into  a  brass 
mold  of  the  dimensions  mentioned,  the  mold  being  similar  to 
that  shown  in  Fig.  3.  Strike  off  the  surface  smooth  and  remove 
the  cone  from  the  mold  by  applying  a  small  knife  blade  at  the 
base.  Moimt  the  cones  when  dry  in  a  refractory  base  composed 
of  a  mixture  of  equal  parts  of  kaolin  and  calcined  alumina. 
Moisten  the  base  mixture  to  make  it  workable,  and  spread  a 
part  of  it  out  on  a  sheet-iron  plate.  Then  mount  the  cone  in  a 
vertical  position  in  a  small  hole  made  in  the  base,  and  put  base 
material  into  the  hole  around  the  bottom  of  the  cone  to  fill  the 
crevices  and  make  the  cone  stand  firmly.  Usually  five  cones  are 

>  a  mechanical  agate-mortar  grinder  will  save  time  where  many  determinations  are  made. 
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mounted  in  one  base  in  the  manner  shown  in  Fig.  4.  Dry  the 
sheet-iron  plate  with  the  test  piece  on  a  hot  plate.  Ignite  the 
cones  at  a  dull  red  heat  for  30  minutes  in  an  open  muffle  to 
remove  the  carbonaceous  material. 

Method  of  Heating. 

Place  the  test  piece  in  the  muffle  crucible  of  the  melter's 
furnace  in  the  position  shown  in  Fig.  2,  place  the  loosely  j&tting 
cover  g  on  the  crucible,  and  ignite  the  gas.  It  is  necessary  to 
let  the  gas  burn  about  10  minutes  to  heat  the  furnace  parts 
before  the  large  cover  plate  of  the  furnace  is  replaced;  otherwise 


Fig.  4. — Typical  Forms  of  Cones  Fused  in  the  No.  3  Melter's  Furnace. 

the  flame  is  apt  to  blow  out.  During  this  time  increase  the  flow 
of  gas  and  air  sufficiently  to  cause  the  combustion  to  take  place 
just  above  the  tuyeres  and  yet  maintain  a  yellowish  flame  at 
least  6  in.  above  the  opening  in  the  furnace  cover  plate.  While 
such  a  flame  is  maintained  above  the  furnace  gradually  increase 
the  temperature  by  a  suitable  adjustment  of  gas  and  air  to 
800°  C,  then  reduce  the  rate  of  heat  increase  to  not  less  than 
5°  C.  and  not  more  than  10°  C.  per  minute.  Maintain  this 
rate  imtil  the  end  of  the  test.  It  is  also  important  that  the  6  in. 
reducing  flame  be  maintained  at  the  furnace  vent  throughout 
the  test,  if  possible,  and  at  all  events  up  to  a  temperature  of 
1450°  C.  Temperatures  above  1450°  C.  require  larger  proportions 
of  air  to  gas;  however,  a  strongly  reducing  atmosphere  is  not  so 
essential  at  the  higher  temperatures,  as  refractory  ashes,  owing 
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to  their  low  ir6n-oxide  content,  are  only  slightly  affected  by 
oxidizing  or  reducing  atmospheres.  After  a  test  has  been  com- 
pleted, turn  the  supply  of  gas  and  air  off  gradually  to  avoid 
cracking  the  muffle  crucible. 

The  softening  temperature  is  defined  as  the  temperature  at 
which  the  cone  has  fused  down  to  a  spherical  lump,  as  shown  in 
cones  2  and  3  of  Fig.  4.  Cone  4  has  almost  reached  the  softening 
temperature. 

The  permissible  differences  of  the  softening  temperature 
I)oint  in  duplicate  determinations  are  as  follows: 

Same  analyst 30^  C. 

Different  analysts 50*  C. 

Notes. 

Critical  points  other  than  the  softening  temperature,  that  may  be  observed 
during  the  test,  and  which  may  be  of  value  are  as  follows: 

The  Initial  Deformation  Temperature. — The  temperature  at  which  the 
first  rounding  or  bending  of  the  apex  of  the  cone  takes  place,  as  shown  in 
oone  1  of  Fig.  4.  Such  bending  must  not  be  confused  with  a  shrinking  or 
warping  of  the  cone. 

The  Fluid  Temperature. — The  temperature  at  which  the  cone  has  spread 
out  over  the  base  in  a  flat  layer,  as  represented  by  cone  5  of  Pig.  4. 
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TENTATIVE  METHOD 

FOR 

DETERMINATION    OF    SOFTENING    POINT    OF    TAR 

PRODUCTS.^ 

(CUBE-IN-WATER  METHOD.) 

Serial  Designation:  D  61  -  19  T. 

This  method  is  issued  under  the  fixed  designation  D  61 ;  the  final  number 
indicates  the  year  of  orig:inal  issue,  or  in  the  case  of  revision,  the  year  of  last 
revision. 

Issued,  1919. 

1.  (a)  The  softening  of  pitch  takes  place  at  no  definite 
moment  or  temperature.  As  the  temperature  rises,  pitch  grad- 
ually and  imperceptibly  changes  from  a  brittle  or  exceedingly 
thidc  and  slow  flowing  material  to  a  softer  and  less  viscous 
liquid.  For  this  reason  the  determination  of  the  softening 
point  must  be  made  by  a  fixed,  arbitrary  and  closely  defined 
method  if  the  results  obtained  are  to  be  comparable. 

(6)  The  methods  herein  described  are  not  applicable  to 
pitches  having  a  melting  point  above  77°  C.  (170°.6  F.) 

(c)  For  the  purpose  of  shortening  the  time  required  for 
testing,  hard  pitches  having  a  softening  point  between  43  and 
77°  C.  (109.4  and  170°.6  F.)  are  cooled  at  15°.5  C.  (60°  F.) 
instead  of  at  4°  C.  (39°.2  F.)  as  prescribed  for  soft  pitches. 

»  Criticisms  of  this  Tentative  Method  are  solicited  and  should  be  directed,  preferably  before 
January  1,  1920.  to  Mr.  Pr6vost  Hubbard,  Secretary  of  Committee  D  4  on  Road  Materials, 
15  Maiden  Lane,  New  York  City. 
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Pig.  1. — ^Apparatus  for  Cube-in-Water  Method. 
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I.    APPARATUS. 

2.  The  apparatus  shall  consist  of  the  followmg: 

Mold.  {o)  A  mold  suitable  for  forming  a  12.7-mm.  (J-in.)  cube  of 

pitch.    (A  recommended  type  is  shown  in  Fig.  1 .) 

Hook.  (b)  An  L-shaped  right  angled  hook  made  of  No.  12  B.  &  S. 

gage  copper  wire  (diameter  2.05  mm.  =  0.0808  in.)  the  foot  of 
which  shall  be  2.54  cm.  (1  in.)  long.    See  Fig.  1. 

Conuinor.  (c)  A  glass  vessel,  capable  of  being  heated,  not  less  than 

II  cm.  (4.33  in.)  in  diameter  by  14  cm.  (5.51  in.)  deep.  (A  600- 
cc.  beaker,  GriflSn  low  form,  meets  this  requirement^ 

Thormometor.  (^  A  thermometer  which  shall  conform  to  the  following 

specifications: 

Total  length 370-400    mm.  (14.57   -  15.75   in.) 

Diameter 6.5  -7.5        "  (  0.256-   0.295  "  ) 

Bulb  length Not  over  14  "  (Not  over  0.55    ") 

Bulb  diameter 4.5-5.5        "  (  0.177  -   0.217  "  ) 

The  scale  shall  be  engraved  upon  the  stem  of  the  ther- 
mometer, shall  be  dear  cut  and  distinct,  and  shall  run  from 
0  to  80°  C.  (32  to  176°  F.)  in  i°  C.  divisions.  It  shall  commence 
not  less  than  7.5  cm.  (2.95  in.)  above  the  bottom  of  the  bulb. 
The  thermometer  shall  be  furnished  with  an  expansion  chamber 
at  the  top  and  have  a  ring  for  attaching  tags.  It  shall  be  made  of 
a  suitable  quality  of  glass  and  be  so  annealed  as  not  to  change  its 
readings  under  conditions  of  use.  It  shall  be  correct  to  0°.25  C. 
(0°.45  F.)  as  determined  by  comparison  at  full  immersion  with  a 
similar  thermometer  caUbrated  at  full  immersion  by  the  United 
States  Bureau  of  Standards. 

II.    PREPARATION  OP  SAMPLE. 

3.  The  pitch  shall  be  formed  into  a  12.7-mm.  (J-in.)  cube, 
Preparation  of  truly  shaped  and  with  sharp  edges,  either  by  melting  and  pour- 
Sampio.           jjjg^  Qj.  softening  and  pressing,  into  a  mold.     In  all  cases  an 

excess  of  pitch  shall  be  used  and  the  surplus  material  shall  be 
cut  off  cleanly  with  a  slightly  heated  knife.  The  harder  pitches 
specified  can  ordinarily  be  molded  at  room  temperature,  the 
softer  pitches  in  water  at  about  40°  C.  (39°.2  F.)  If  they  are 
melted,  they  should  first  be  thoroughly  stirred,  avoiding  incor- 
porating air  bubbles  in  the  mass,  and  then  poured  into  the  mold 
so  as  to  leave  an  excess  on  cooling.  The  mold  should  rest  on  a 
brass  plate  and  the  surface  of  the  plate  and  the  interior  surfaces 
of  the  mold  should  be  amalgamated  to  prevent  the  pitch  from 
adhering  to  them. 
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III.    TESTING. 

(A)    Pitches  having  Softening  Points  between  43  and  77^  C. 

(1094  and  170''.6  F.). 

4.  Assemble  the  apparatus  as  shown  in  Fig.  1.     Fill  the  Assembling, 
glass  vessel  to  a  depth  of  substantially  9.5  cm.  (3.75  in.)  with 

freshly  boiled,  distilled  water  at  15 ''.5  C.  (60^  F.).  Place  the 
cube  of  pitch  on  the  wire  as  shown  in  Fig.  1  and  suspend  it  in 
the  water  so  that  its  lower  edge  is  exactly  2.54  cm.  (l  in.)  above 
the  bottom  of  the  glass  vessel  and  its  upper  edge  is  5.08  cm. 
(2  in.)  below  the  surface  of  the  water.  Allow  it  to  remain  in 
the  water  for  15  minutes  before  applying  heat.  Suspend  the 
thermometer  so  that  the  bottom  of  the  bulb  is  level  with  the 
bottom  edge  of  the  cube  of  pitch  and  within  0.635  cm.  (i  in.), 
but  not  touching,  the  cube. 

5.  Apply  the  heat  in  such  a  manner  that  the  temperature  Hettiiig. 
of  the  water  is  raised  5°  C.  (9*^  F.)  each  minute. 

6.  The  temperature  recorded  by  the  thermometer  at  the  softening  Point, 
instant  the  pitch  touches  the  bottom  of  the  glass  vessel  sfeall  be 

reported  as  the  softening  point. 

7.  The  rate  of  rise  of  ten^perature  shall  be  uniform  and  Permissible 
shall  not  be  averaged  over  the  period  of  the  test.    The  maximum  Vs^ttioninRise 
permissible  variation  for  any  minute  period  after  the  first  three 

shall  be  ^O^^.S  C.  (0*'.9  F.). '  All  tests  in  which  the  rate  of  rise  in 
temperature  exceeds  these  limits  shall  be  rejected. 

(5)     PiUhes  having  Softening  Points  below  JiS""  C.  {109'' 4  F.). 

8.  Use  the  same  method  as  given  under  (A),  except  that  Modiflcstion 
the  water  when  placed  in  the  glass  vessel  shall  be  at  a  temper-  pj^^.^'^ 
ature  of  4°  C.  (39''.2  F.).    The  cube  shall  be  allowed  to  remain 

15  minutes  in  this  water  before  applying  the  heat. 

IV.    ACCURACY. 

9.  The  limit  of  accuracy  of  the  test  is  =fcO°.5  C.  (0°.9  F.).    Accuracy. 

V.    PRECAUTIONS. 

10.  The  use  of  freshly  distilled  water  is  essential,  as  other-  Precsotions. 
wise  air  bubbles  may  form  on  the  cube  and  retard  its  sinking. 

Rigid  adherence  to  the  prescribed  rate  of  heating  is  absolutely 
essential  in  order  to  secure  accuracy  of  results. 

A  sheet  of  paper  placed  on  the  bottom  of  the  glass  vessel 
and  conveniently  weighted  will  prevent  the  pitch  from  sticking 
to  the  glass  vessel,  thereby  saving  considerable  time  and  trouble 
in  cleaning. 
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These  definitions  and  rules  are  issued  under  the  fixed  designation  E  2; 
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I.     STANDARD   MAGNIFICATIONS. 

G«ii«rainse.  1.  The  standard  magnifications  for  general  use  in  making 

micrographs,  expressed  in  diameters,  shall  be  as  follows: 

10,  25,  50,  75,  100,  200,  500,  1000. 

2.  For  general  use  in  Society  reports,  and  for  showing  grain 
s^ze,  the  following  magnifications  are  recommended: 

Material.                                                     Cast.  Wrought. 

Steel  and  Ferrous  Materials 100  100 

Copper 50  and  100  75 

Copper-Zinc  Alloys 50    "     100  75 

Copper-Nickel  Alloys 50    "     100  200 

Copper-Nickel-Zinc  Alloys 50    "     100  200 

Lead- Tin- Antimony  Alloys* 50    "    200  .... 

>  Criticisms  of  these  Tentative  Definitions  and  Rules  are  solicited  and  should  be  directed, 
preferably  before  January  I.  1920.  to  Mr.  W.  H.  Bassett,  Chairman  of  Committee  B-4  on 
Magnification  Scales  for  Micrographs.  American  Brass  Co..  Waterbtiry.  Conn. 

*  Including  those  containing  small  percentages  of  copper. 
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3.  (a)  Reproductions  of  micrographs  in  publications  shall  R«irodmetf«m  •! 
be  made  of  exact  standard  magnifications  except  in  those  special     •'•«"»   • 
cases  where  the  details  of  structure  are  to  be  illustrated. 

(b)  If  micrographs  submitted  for  publication  are  not  of 
standard  magnification,  they  shall  be  enlarged  or  reduced  to 
the  nearest  standard  size.  The  actual  magnification  appearing 
in  print  shall  be  stated  under  the  micrograph.    See  Paragraph  (i) . 

(c)  To  facilitate  the  reproduction,  authors  should  be  advised 
that  their  micrographs  should  be  of  proper  size  to  fit  the  printed 
page,  and  in  order  to  conserve  space  that  micrographs  be  printed 
in  the  form  of  squares. 

(i)  With  each  micrograph  shall  be  printed  an  ezplanatoiy 
title,  together  with  actual  magnification,  etching  medium, 
treatment,  etc.,  indicating  what  the  author  intends  to  show, 
80  that  it  will  not  be  necessary  to -search  the  text  for  general 
information.  With  micrographs  at  magnifications  of  approxi- 
mately 500  diameters  and  above,  the  numerical  aperature  of 
the  objective  and  the  type  of  illuminator  shall  be  given. 

(e)  Photographs  in  which  the  magnification  is  less  than 
10  diameters,  are  usually  made  with  photographic  lenses  or 
single  magnifiers.    These  will  be  considered  as  "macrographs." 

With  each  macrograph  should  be  printed  an  explanatory 
title,  together  with  the  actual  magnifications,  method  of  illmnina* 
tion,  and  general  treatment  indicating  what  the  author  desires 
to  illustrate,  so  that  it  will  not  be  necessary  to' refer  to  the  text 
for  general  information. 

II.    LENSES. 

4.  For  obtaining  the  magnifications  recommended,  the 
following  types  of  lenses  are  suggested  as  suitable  for  general 
commercial  work: 

(a)  For  magnifications  from  20  to  50:  A  lens  of  the  micro- 
planar  or  microtessar  type  (e.  g.,  approximately  35-mm.  focal 
length) ;  no  ocular  is  required. 

(b)  For  magnifications  from  30  to  75 :  A  32-mm.  objective 
with  Huyghens  ocular  (approximately  X5). 

(c)  For  magnifications  from  75  to  150:  A  16-mm.  objective 
with  Huyghens  ocular  (approximately  X5). 

(i)  For  magnifications  from  250  to  500:  A  4-mm.  objective 
(piefeiBbly  apochromatic)  with  projection  ocular. 
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5.  (a)  All  objectives  should  be  corrected  for  uncovered 
objects. 

(b)  In  using  one  of  the  lens  combinations  given  above, 
the  length  of  the  camera  bellows  may  be  adjusted  to  give  the 
exact  magnification  desired. 

It  shotild  be  borne  in  mind,  however,  that  increasing  the  magnification 
by  increasing  the  length  of  the  camera  bellows  adds  nothing  to  the  detail  of 
the  micrograph.  This  depends  mainly  upon  the  resolving  power  of  the 
objective  used. 

(c)  The  magnification  shall  be  determined  by  accurately 
measuring  the  image  of  a  stage  micrometer  scale,  and  not  by 
estimation  from  lens  combinations,  or  microscope  or  camera 
adjustments. 

III.    GRAIN  SIZE. 

6.  (a)  AUoys  Consisting  of  hid  One  Type  of.  Crystals  (e.  j., 
copper,  alpha  brass,  etc.):  In  counting  individual  grains  the 
original  crystal,  including  the  twiimed  layers,  shall  be  called 
one  grain. 

{b)  Alloys  Consisting  of  Two  MetaUograpMc  Component 
(e.  ;.,  steels,  Muntz  metal,  etc.) :  The  original  grain  which  has 
given  rise  to  the  aggregation  of  the  two  components  shall  be 
taken  as  the  unit  when  determinable  and  the  individual  compo- 
nent in  other  cases.^  When  grain  size  is  include^!  in  actual 
specifications,  the  term  should  always  be  defined  in  such  specifi- 
cations. 

7.  For  measuring  grain  size,  two  methods  are  recommended 
depending  upon  the  condition  of  the  material: 

(a)  For  Material  in  which  the  Grains  ate  Equi-axed  (e.  g,, 
most  metals  in  the  cast  and  in  the  annealed  state) :  The  plani- 
metric  method  as  modified  by  Jeffries*  is  recommended  for 
use  as  being  very  accurate  and  rapid.  It  is  recommended  that 
the  circular  area  used  should  always  include  at  least  50 
grains. 

(b)  When  the  Grains  are  not  Equi-axed  (e.  ;.,  in  strained 
materials):  Heyn's  intercept  method  should  be  used,  the 
average  grain  size  being  determined  by  counting  the  number 

tSM  U.  a  Navy  SlMdficAtloiii,  49-3-2-0.  p.  7. 
•S«  Note  on  pp.  771-773. 
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of  grains  at  a  given  magnification  along  a  line  of  known  length 
on  two  axes  at  right  angles  to  each  other,  one  axis  being  parallel 
to  the  direction  of  rolling.  In  some  cases  a  third  cowit  along 
a  line  perpendicular  to  the  other  two  may  be  desirable.  This 
will  necessitate  the  preparation  of  another  polished  surface. 

8.  The  grain  size  as  determined  by  the  planimetric  method,  Ntunericai 
Section  7  (a),  should  be  expressed  as  the  number  of  grains  per  ^JJJ^"/' 
unit  area  (square  inch  or  square  centimeter).     This  may  also, 

but  less  preferably  so,  be  expressed  as  the  average  grain 
area;  or  the  average  linear  dimension  of  the  grain  may  be 
given.  The  grain  size  as  determined  by  the  intercept  method, 
Section  7  (&),  should  be  expressed  by  giving  the  average  number 
of  grains  per  linear  unit  in  the  two  directions;  or  the  average 
number  per  unit  area  together  with  the  ratio  of  length  to  breadth 
of  grain  {L/S)  may  be  given. 

9.  If  grain  size  is  to  be  included  in  specifications,  it  should  Um  of  Ofain 
be  expressed  as  the  maximum  or  minimum  allowable  as  deter-  IJjJ^JftcAtiww. 
mined  above.     It  is  recommended  that  only  in  extreme  cases 

should  grain  size  be  made  the  sole  basis  of  rejection  of  material.  ' 

NOTE 
Jbffribs'  Method  for  Grain-Sizb  MsAsuuufBNTS.i 

A  circle  79.8  mm.  in  diameter  is  drawn  on  the  rough  side  of  a  ground- 
glass  screen,  the  center  of  the  circle  being  near  the  center  of  the  rectangular 
section  of  the  screen.  This  ground  glass  is  mounted  in  a  frame  which  fits  a 
metallographic  camera,  the  smooth  side  of  the  glass  being  on  the  outside. 
When  the  image  of  the  specimen  for  grain-size  determination  is  focused  on 
the  screen,  the  circle  will  be  plainly  visible  and  its  circumference  should  be 
well  within  the  image. 

When  the  image  is  properly  focused  the  grains  intersected  by  the  circum- 
ference of  the  circle  are  checked  and  counted.  Since  the  check  marks  must 
be  made  on  the  smooth  side  of  the  glass,  a  soft  red  pencil,  such  as  is  used  in 
laboratories  for  marking  beakers  and  flasks,  will  be  found  satisfactory.  The 
marks  used  to  indicate  the  boundary  grains  are  usually  short,  straight  lines 
intersecting  the  circumference  of  the  circle  and  perpendicular  to  it.  The 
completely  included  grains  are  next  checked  and  counted,  after  which  the 
red  marks  are  erased  from  the  glass  with  a  dry  cloth.  The  specimen  can  then 
be  moved  and  other  measurements  made  as  desired. 


*Tlito  BMthod  hM  bMD  oondaniail  from  the  iMiper  by  Mr.  Zay  Jaffrtot   an>earing 
UtUaamnkA  mU  ChtmUtl  BngStutHmg.  VoL  XVIII.  p.  18S  (191S). 
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One-half  the  number  of  grains  intersected  by  the  drcumferenoe  of  the 
circle,  added  to  the  number  of  completely  included  grains,  gives  the  number 
of  equivalent  whole  grains  within  the  circle.  If  the  equivalent  number  of 
whole  grains  within  the  circle  measured  at  a  certain  magnification  be  multi- 
plied by  the  nimiber  in  the  third  column  of  Table  I  opposite  the  magnificatioD 
used,  the  product  will  be  the  number  of  grains  per  square  millimeter. 


Table  I. 


•    Dumeterof 
Cirele. 

MoWpSertoObteiB 
Grains  par  Sqnars 
MiIliiMter(-/). 

FoUiiM 

70.8 

M 
M 
M 

M 

W 
M 

W 

M 
M 
It 
M 
•t 

o.ooitt 

10 

0.02 

as 

0.126 

60 

0.5 

75« 

1.126 

100 

2.0 

150 

4.5 

200 

S.O 

200 

12.5 

SOO 

18.0 

500 

50.0 

750, 

112.5 

1000 

200.0 

1500 

460.0 

2000 

800.0 

•  At  75  diameters,  if  a  eirole  84JS  nun.  in  dbmeter.or  a  iMtaagle  havfat 
ao  area  of  5025  sq.  nun.  is  used,  the  fwtor  /  fa 


( beeomes  unitr. 


A  cirde  79.8  mm.  diameter  has  an  area  of  5000  sq.  mm.  If  it  is  desired 
to  use  a  rectangle  of  the  same  area  in  place  of  a  circle  for  the  determination, 
convenient  sizes  are  given  as  follows: 

70.7  by    70.7  mm. 
65      "     77       " 
60      "     83.3    " 
55      "     91 
50      "   100 

Since  each  of  these  rectangles  has  an  area  of  about  5000  sq.  mm.,  the 
multipliers  given  in  Table  I  can  be  lised  for  any  one  of  them,  or  any  other 
rectangle  having  an  area  of  5000  sq.  mm.  To  make  a  grain-size  determination 
with  a  rectangular  in  place  of  a  circular  area,  the  grains  intersected  by  the 
periphery  of  the  rectangle  should  be  counted,  one-half  the  number  added 
to  the  completely  included  grains  and  the  result  will  be  the  number  of  equiva- 
lent whole  grains  within  the  rectangle.  If  the  determination  is  made  at  one 
of  the  magnifications  given  in  Table  I,  the  number  of  grains  per  square 
millimeter  can  be  obtained  by  multiplying  the  equivalent  number  of  whole 
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Serial  f>£SiGNAtioK:    E  2  -  19  T.  773 

graina  within  the  area  by  the  multiplier  (/)  opposite  the  magnificatioQ  used. 
The  rectangle  conld  be  used  onagroond  glass  as  described  above  for  the  drde, 
or  it  coold  be  used  on  a  micrograph. 

Some  metallographists  prefer  to  refer  to  the  grain  sise  in  terms  of  the 
diameter  of  the  average  grain  in  millimeters,  or  the  area  of  the  average  grain 
in  fi*.    The  following  simple  formulas  will  be  found  helpful  in  these  < 


w  ■>  number  of  boundary  grains; 

s   ■>  number  of  completely  included  grains; 

X  ■>  equivalent  number  of  whole  grains  in  5000  sq.  nun.  (circle  79.8  mm. 

in  diameter  or  rectangle  having  area  of  5000  sq.  nun.); 
ffi  ■>  magnification  used; 

/   ■>  multiplier  to  obtain  number  of  grains  per  square  millimeter; 
H  ■•  number  of  grains  per  square  millimeter; 
d  m  diameter  of  average  grain  in  millimeters; 
a  —  area  of  average  grain  in  M*. 

•^        5000 

n  — /jc 

Vii 
1,000,000 


After  considering  various  criticisms,  owing  to  the  fact  that  75  diameters 
has  become  an  established  practice  for  use  in  illustrating  the  structure  and 
grain  size  of  wrought  copper  and  the  copper-zinc  alloys,  and  that  a  large 
volume  of  work  has  been  done  using  this  magnification,  it  seems  advisable 
10  retain  a  magnification  of  75  diameters  for  this  class  of  material. 
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Tentative  Revisions  of  A.S.T.M.  Standards  are  printed  for 
one  or  more  years  with  a  view  of  eliciting  criticisms,  of  which 
the  committee  concerfied  will  take  due  cognizance  before  recom- 
mending final  action. 

Members  of  the  Society  and  others  are  invited  to  direct 
written  criticisms  of  any  of  these  Tentative  Revisions  to  the 
officer  of  the  appropriate  committee,  whose  name  and  address 
appear  in  the  footnote  in  connection  with  each  revision. 
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TENTATIVE  REVISION 

OP 

STANDARD  SPECIFICATIONS  FOR  OPEN-HEARtH  STEEL 
GIRDER  AND  HIGH  TEE  RAILS. 

(Serial  Designation:  A  2-12).^ 

Omit  Sections  7  to  10,  inclusive,  and  substitute  the  following 
Sections  7  to  9,  renumbering  the  remaining  sections  of  the 
specifications: 

7.  (a) .  Four  representative  sections  of  rail  from  each  melt  imprMrioa  Tmi 
shall  be  selected  by  the  inspector  as  test  specimens.  sptdawM. 

(b)  Excess  scale  on  the  head  of  the  section  shall  be  carefully 
removed. 

8.  (a)  The  head  of  each  specimen  shall  be  subjected  to  a  impf^nion  XMt 
pressure  of  50  net  tons  (100,000  lb.)  for  a  period  of  15  seconds, 

applied  through  a  ball  |  in.  in  diameter. 

(6)  The  average  depth  of  impression  obtained  on  the  four 
specimens  shall  not  be  more  than  3.8  mm.  for  Class  A  rails,  nor 
more  than  3.6  mm.  for  Class  B  rails. 

9.  If  the  average  of  the  impression  tests  from  any  melt 
fails  to  conform  to  the  requirements  specified  in  Section  8  (b), 
the  manufacturer  may  at  his  option  test  each  rail  from  such  melt 
by  making  an  impression  test  on  the  web,  as  described  in  Section 
8  (a).  Rails  so  tested  which  conform  to  the  requirements  as  to 
depth  of  impression  specified  in  Section  8  (&)  shall  be  accepted. 

*  1918  Book  of  A.aT.M.9Undards.  C^itiduu  of  this  revision  an  nlidted  aad  tfaoold  U 
dlraetod  to  Mr.  0.  L.  Warwick.  Secrstary.  Committee  A-1  oo  StesL  1315  Spnaoe  8lnet,^Phi]*. 
iWlpliia.Pk. 
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778      Tentative  Revisions  ot  A.S.T.M.  Standards. 

TENTATIVE  REVISION 

OP 

STANDARD  SPECIFICATIONS  FOR  ENGINE-BOLT  IRON. 

(Serial  Designation:  A  40-1 8).^ 

Revise  Section  1  by  inserting  the  words  "all  pig"  before  the 
word  "puddled,"  making  the  section  read  as  follows: 

The  iron  shall  be  made  from  all  pig  puddled  iron  and 
shall  be  free  from  any  admixture  of  iron  scrap  or  steel. 

TENTATIVE  REVISION 

OF 

STANDARD  SPECIFICATIONS  FOR  2UN.  COTTON  RUBBER- 
LINED  FIRE  HOSE  FOR  PRIVATE  DEPARTMENT  USE. 

(Serial  Designation:  D  14-15).* 

1.  Section  1  (b). — ^Eliminate  the  first  two  sentences  and 
revise  the  third  sentence  by  omitting  words  in  brackets  and 
adding  words  in  italics,  so  that  the  section  will  read  as  follows: 

"  {b)  Sizing  or  other  treatment  liable  to  cause  mildew 
shall  [be  avoided]  not  be  used." 

2.  Section  2  (e). — Change  to  read  as  follows  by  the  omission 
of  words  in  brackets  and  the  addition  of  words  in  italics: 

"(e)  The  lining  (without  cement  [and]  or  backing) 
shall  be  made  up  of  not  less  than  three  calendered  sheets, 
and  shall  be  not  less  than  [0.049]  0.060  nor  more  than  0.060 
in.  in  thickness.  [,  and,  including  cement  and  other  backing, 
shall  not  exceed  0.076  in.  in  thickness.]  Soft  rubber  backing 
shaU  not  exceed  0.026  in.  in  thickness. 

3.  Section  10  (c), — Change  the  minimum  requirement  of 
copper  for  couplings  from  82  to  83  per  cent. 

i  1918  Book  of  A.S.T.M.  Standards.  Critidsms  at  this  xevUon  an  wUdtad  and  aboold 
be  directed  to  Mr.  H.  B.  Smith.  Chairxnan,  Committee  A-2  on  Wrooght  Iron,  Box  491,  Btoventh 
Street  Station,  Washington.  D.  C. 

•  1918  Book  of  A.8.T.M.  Standards.  Criticisms  of  this  revisioo  are  s6Udt«d  and  diovld 
be  directed  to  Mr.  B.  A.  Bairier,  Chainnaa,  Committee  D-ll  on  Rubber  Ptodnots,  31  Milk 
Street,  Boston.  Mass. 
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Tentative  Revisions  ot  A.S.T.M.  Standards.      779 
tentative  revision 

OP 

STANDARD  SPECIFICATIONS  POR  2i,  3  AND  3i-IN. 
DOUBLE-JACKETED  COTTON  RUBBER-LINED  PIRE 
HOSE  POR  PUBLIC  PIRE  DEPARTMENT  USE. 

(Serial  Designation:  D  26-18).^ 

In  Section  10  (c),  change  the  minimmn  requirement  of 
copper  for  couplings  from  82  to  83  per  cent. 


Tentative  Revisions  of  five  standards  of  the  Society  are 
published  in  the  form  of  tentative  standards  on  the  pages  indi- 
cated: 

SpecificaUons  for: 

Compressive  Strength  of  Portland-Cement  Mortars 533 

Masons'  Hydrated  Lime 571 

Tests  for: 

Viscosity  of  Lubricants 728 

Loss  on  Heating  of  Oil  and  Asphkltic  Compoimds 732 

Methods  for: 

Determination  of  Fusibility  of  Coal  Ash 756 

>  1918  Book  of  A.S.T.M.  Standards.  Criticisms  of  this  revision  are  solicited  and  should 
be  directed  to  Mr.  B.  A.  Barrier.  Chairman,  Committee  D-11  on  Rubber  Products,  31  Milk 
Street,  Boeton,  Mass. 
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VOLtJME)  XlX    PART  i. 


SUBJECT  INDEX. 

A 
Aggregatos. 

Concrete  and  Concrete  — .    Report  of  Committee  C-9,  318. 
Alloys  (see  also  Brass,  Bronze). 

Non-Ferrous  Metals  and  — .    Report  of  Committee  B-2,  253.    Discus- 
sion, 259. 

Tentative  Definitions  and  Rules  Governing  the  Preparation  of  Micro- 
graphs of  Metals  and  — ,  768. 

Tentative  Methods  for  Chemical  Analysis  of  —  of  Lead,  Tin,  Antimony 
and  Copper,  509. 

Tentative  Specifications  for  Light  Aluminum  Casting  — ,  478. 

Tentative  Specifications  for  Non-Ferrous  —  for  Railway  Equipment  in 
Ingots,  Castings  and  Finished  Car  and  Tender  Bearings,  458. 

Tentative  Specifications  for  White  Metal  Bearing  —  (known  Conmier- 
daUy  as  "Babbitt  Metal"),  468. 


Tentative  Specifications  for  —  Ingots  for  Remelting  and  for  Rolling,  473. 

Tentative  Specifications  for  Light  —  Casting  Alloys,  478. 

Tentative  Specifications  for  —  Sheet,  475. 
Anchor  Chain. 

Tentative  Specifications  for  Electric  Cast  Steel  — ,  444. 
Annual  Meeting. 

Sunmiary  of  the  Proceedings  of  the  Twenty-Second  — ,  9. 
Antimony. 

Tentative  Methods  for  Chemical  Analysis  of  Alloys  of  Lead,  Tin,  — 
and  Copper,  509. 
Ash. 

Tentative  Methods  for  Determination  of  Fusibility  of  Coal  — ,  756. 
Asphalt 

Tentative  Specifications  for  —  for  Use  in  Damp-proofing  and  Water- 
proofing, 669. 

Tentative  Specifications  for  Primer  for  Use  with  —  for  Use  in  Damp- 
proofing  and  Waterproofing,  673. 

Tentative  Tests  for  Loss  on  Heating  of  Oil  and  Asphaltic  Compounds,  732. 
Assay. 

Tentative  Methods  for  Battery  —  of  Copper,  517. 

B 
Babbitt  Metifl. 

Tentative  Specifications  for  White  Metal  Bearing  Alloys  (known  Com- 
mercially as  — ),  468. 
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782  Subject  Index. 

Bars. 

Tentative  Specifications  for  Extra  Refined  Wrought-Iron  — ,  454. 

Beams. 

Tentative  Report  on  Design  of  Reinforced  Gypsum  — .     Report  of 
Committee  C-11,  Appendix  II,  348. 
Bearings. 

Tentative  Spedficatons  for  Bronze  Bearing  Metals  for  Turntables  and 

Movable  Railroad  Bridges,  463. 
Tentative  Specifications  for  Bronze  Bearing  Metal  in  Ingot  Form,  494. 
Tentative  Specifications  for  Non-Ferrous  Alloys  for  Railway  Equipment 

in  Ingots,  Castings  and  Finished  Car  and  Tender  — ,  458. 
Tentative  Specifications  for  White  Metal  Bearing  Alloys  (known  Com- 
mercially as  "Babbitt  Metar')»  468. 
Belting. 

Proposed  Revision  of  Tentative  Specifications  for  Rubber  —  for  Power 

Transmission,  Report  of  Committee  D-11,  Appendix,  398. 
Tentative  Specifications  for  Rubber  —  for  Power  Transmission,  715. 
Block  Pavement. 

See  Pavement 
Boiler  Steel. 

Tentative  Specifications  for  Boiler  and  Firebox  Steel  for  Stationary 
Service,  433. 
Bolts. 

Tentative  Revisions  of  Standard  Specifications  for  Engine-Bolt  Iron,  778. 
Tentative  Specifications  for  Low-Carbon-Steel  Track  — ,  440. 
Boxes. 

Tentative  Specifications  for  Canned  Foods  — ,  Nailed. and  Lock-Comer 

Construction,  680. 
Tentative  Specifications  for  Canned  Foods  — ,  Wirebotmd  Construc- 
tion, 687. 
Brass. 

Tentative  Specifications  for  —  Ingot  Metal  for  Sand  Castings,  490. 
Brick. 

A  Study  of  the  Proposed  A.S.T.M.  Tentative  Specifications  for  Building 
—  and  a  Correlation  of  their  Requirements  with  Soditun-Sulfate 
Treatment  and   Actual   Freezing.     Edward   Orton,   Jr.,   Report   of 
Committee  C-3,  Appendix,  268. 
— .     Report  of  Committee  C-3,  266. 
Tentative  Specifications  for  Building  — ,537. 
Tentative  Specifications  for  Materials  for  Cement  Grout  FiUer  for  — 

and  Stone  Block  Pavement,  650. 
Tentative  Specifications  for  Materials  for  Cement  Mortar  Bed  for  — , 

Stone  Block  and  Wood  Block  Pavement,  652. 
Tentative  Tests  for  Determination  of  Softening  Point  of  Fire-CIay  — , 
594. 
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Subject  Index.  783 

Bridges. 

Tentative  Specifications  for  Bronze  Bearing  Metals  for  Turntables  and 

Movable  Railroad  — ,  463. 
Tentative  Specifications  for  Selected  Structural  Douglas  Fir  Bridge  and 
Trestle  Timbers,  656. 
Bronze. 

—  Bearing  Metals  for  Turntables  and  Movable  Railroad  Bridges,  463. 
Tentative  Specifications  for  —  Bearing  Metals  in  Ingot  Form,  494. 
Biii]4ing  Brick. 
See  Brick. 
Bureau  of  Standards. 

Report  of  — .  on  Tag  Closed  Testers.    Report  of  Sub-Committee  XI,  of 
.  Committee  D-1,  on  Paint  Thinners  other  than  Turpentine,  Appendix, 
367. 

c 

Cable. 

Tentative  Specifications  for  Insulated  Wire  and  — :   30-per-cent  Hevea 
Rubber,  689. 
Calcined  Gypsum. 

%See  Gypsum. 
Canned  Foods  Boxes. 

Tentative  Specifications  for  — ,  Nailed  and  Lock-Comer  Construction,  680. 

Tentative  Specifications  for  — ,  Wirebound  Construction,  687. 
Carbon  Steel. 

Tentative  Specifications  for  Carbon  Tool  Steel,  438. 

Tentative  Specifications  for  Low  —  Track  Bolts,  440. 
Cars. 

Tentative  Specifications  for  Non-Ferrous  Alloys  for  Railway  Equipment 
in  Ingots,  Castings  and  Finished  —  and  Tender  Bearings,  458. 
Castings. 

Malleable  — .    Report  of  Committee  A-7,  248. 

Tentative  Specifications  for  Brass  Ingot  Metal  for  Sand  — ,  490. 

Tentative  Specifications  for  Light  Aluminum  Casting  Alloys,  478. 

Tentative  Specifications  for  Non-Ferrous  Alloys  for  Railway  Equipment 
in  Ingots,  —  and  Finished  Car  and  Tender  Bearings,  458. 
Cast  Steel. 

Tentative  Specifications  for  Electric  —  Anchor  Chain,  444. 
Cement. 

— .    Report  of  Committee  C-1,  262. 

Clay  and  —  Sewer  Pipe.    Report  of  Committee  C-4,  305. 

Tentative  Specifications  and  Tests  for  Compressive  Strength  of  Portland- 
—  Mortars,  533. 

Tentative  Specifications  for Concrete  Sewer  Pipe,  556. 

Tentative  Specifications  for  Materials  for  —  Grout  Filler  for  Brick  and 
Stone  Block  Pavement,  650. 

Tentative  Specifications  for  Materials  for  —  Mortar  Bed  for  Brick, 
Stone  Block  and  Wood  Block  Pavement,  652. 
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784  Subject  Index. 

Chain. 

Tentative  Specifications  for  Electric  Cast  Steel  Anchor  — ,  444. 
Chemical  Analysis  (see  also  Assay). 

—  of  Alloys  of  Lead,  Tin,  Antimony  and  Copper,  509, 

—  of  Limestone,  Lime  and  Hydrated  Lime,  597. 

—  ciVig  Lead,  523. 

Ultimate  —  of  Refractory  Materials,  605. 
Clay. 

—  and  Cement  Sewer  Pipe,    Report  of  Committee  C-4,  305;  Addendum, 
306, 

Tentative  Definitions  of  —  Refractories,  625. 

Tentative  Specifications  for  —  Sewer  Pipe,  543. 
CoaL 

Tentative  Methods  for  Determination  of  Fusibility  of  —  Ash,  756. 

Methods  of  Sampling  and  Analysis  of  — .    Report  of  Committee  D-3, 39 1 . 
Coal-Tar  Fitch. 

See  Pitch. 
Coatings. 

Preservative  —  for  Structural  Materials.    Report  of  Committee  D- 1, 36 1 . 
Compounds. 

Tentative  Test  for  Loss  on  Heating  of  Oil  and  Asphaltic  — ,  732. 
Concrete. 

—  and  —  Aggregates.    Report  of  Committee  C-9,  318. 
Reinforced  — .    Report  of  Committee  C-2,  264. 
Tentative  Specifications  for  Cement  —  Sewer  Pipe,  556. 

Containers. 

Shipping  — .    Report  of  Committee  D*]0,  395. 
Copper. 

—  Wire.    Report  of  Committee  B-1,  250. 
Tentative  Methods  for  Battery  Assay  of  — ,517. 

Tentative  Methods  for  Chemical  Analysis  of  Alloys  of  Lead,  Tin, 

Antimony  and  — ,  509. 
Tentative  Specifications  for  Tinned  Soft  or  Annealed  —  Wire  for  Rubber 

Insulation,  503. 
CorroflioiL 

—  of  Iron  and  Sted.    Report  of  Committee  A-5,  177.    Discussion,  241. 
Cottoii* 

Tentative  Revisions  of  Standard  Specifications  for  ^f-in.  —  Rubber- 
Lined  Fire  Hose  for  Private  Department  Use,  778. 
Tentative  Revisions  of  Standard  Specifications  for  2},  3  and  3}-in. 
Double-Jacketed  —  Rubber-Lined  Hose  for  Public  Pire  Department 
Use,  779, 
Cotton  Fabrics. 

Tentative  Methods  for  Testing  — ,  749. 
Creosote  OIL 

Tentative  SpedficationsJ^for^—  for  Priming  Coat  with  Coal-Tar  Pitch 
for  Use^in  Damp-proofing  and  Waterproofing,  678, 
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Creosoted  Timber. 

Tentative  Specifications  for  Southern  Yellow-Pine  Piles  and  Poles  to  be 

Creosoted,  662. 
Tentative  Specifications  for  Southern  Yellow-Pine  Timber  to  be  Creo- 
soted,  660. 
Crashing  Strengths. 

Tentative  Specifications  for  Required  Safe  —  of  Sewer  Pipe  to  Carry 
Loads  from  Ditch  Pilling,  569. 
Cube-in- Water  Method. 

Tentative  Methods  for  Determination  of  Softening  Point  of  Tar  Products 
-,  764. 

D 

Damp-prooiing. 

See  Wmterprooiing. 
Definitions  of  Tenns. 

Tentative  Definitions  and  Rules  Governing  the  Preparation  of  Micro- 
graphs of  Metals  and  Alloys,  76S. 

Tentative  Definitions  of  Clay  Refractories,  625. 

Tentative  —  Relating  to  the  Gypsum  Industry,  628. 
Density. 

Standardization  of  Methods  for  the  Determination  of  — .    H.  W.  Bearce. 

Report  of  Committee  £-1,  Appendix,  412. 
Ditch  Filling. 

Tentative  Specifications  for  Required  Safe  Crushing  Strengths  of  Sewer 
Pipe  to  Carry  Loads  from  — ,  569.  . 
Douglas  Fir. 

See  Fir. 
Drain  Tile. 

— .    Report  of  Committee  C-6,  308. 

E 
Executive  Committee. 

Abstract  of  the  Minutes  of  the  — .    Appoidix  to  the  Annual  Report  of 

the—,  116. 
Aimual  Report  of  the  — ,  95. 
Officers  and  Members  of  — ,  780. 

F 
Fabrics. 

Tentative  Methods  for  Testing  Cotton  — ,  749. 
Fir. 

Tentative  Specifications  for  Selectckl  Structtual  Douglas  —  Bridge  and 
Trestle  Timbers,  656.  ' 
Firebox  Steel. 

Tentative  Specifications  for  Boiler  and  —  for  Stationary  Service,  433. 
Fire  Clay  (see  also  Refractory  Materials). 

Tentative  Tests  for  Determination  of  Softening  Point  of  —  Brick,  594. 
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786  Subject  Index. 

Fire  Hose. 

See  Hose. 
Foots. 

Tentative  Specifications  for  —  Permissible  in  Property  Qaxified  Pure 
Raw  Linseed  Oil  from  North  American  Seed,  648. 
Forge  Welding. 

Specifications  for  Plates  for  — .    Report  of  Sub-Committee  II  of  Com- 
mittee A-1,  Appendix  I,  150. 

Tentative  Specifications  for  Steel  Plates  for  — ,  448 
FttsibiUty. 

Tentative  Methods  for  Determination  of  —  of  Coal  Ash,  756. 

O 

Girder  Rails. 

See  Rails. 
Granite  Block. 

Tentative  Specifications  for  Block  for  —  Pavement,  654. 
Grout 

Tentative  Specifications  for  Materials  for  Cement  —  Filler  for  Brick 
and  Stone  Block  Pavement,  650. 
Gypsum. 

— .    Report  of  Conmiittee  C-1 1,  325. 

Tentative  Definitions  of  Terms  Relating  to  the  —  Industry,  628. 

Tentative  Methods  for  Tests  of  —  and  —  Products,  613. 

Tentative  Report  on  Design  of  Reinforced  —  Beams.    Appendix  II  to 

Report  of  Committee  C-U,  348. 
Tentative  Report  on  —  Plasters.    Appendix  I  to  Report  of  Committee 

C-11,  331. 
Tentative  Specifications  for  Calcined  — ,  578. 
Tentative  Specifications  for  — ,  575. 

H 

Heating. 

Tentative  Tests  for  Loss  on  —  of  Oil  and  Asphaltic  Compounds,  732. 
Hevea  Rubber. 

See  Rubber. 
Hose. 

Tentative  Revisions  of  Standard  Specifications  for  2f -in.  Cotton  Rubber- 
Lined  Fire  —  for  Private  Department  Use,  778. 

Tentative  Revisions  of  Standard  Specifications  for  2},  3  and  3|-in. 
Double-Jacketed  Cotton  Rubber-Lined  —  for  Public  Fire  Department 
Use,  779. 

Tentative  Specifications  for  Leader  —  for  Use  with  Pneumatic  Tools,  724. 

Tentative  Specifications  for  Steam  — ,  720. 
Hydrated  Lime. 

Tentative  Methods  for  Chemical  Analysis  of  Limestone,  Lime  and  — ,  597. 

Tentative  Specifications  for  Masons'  — ,571. 
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Ingots. 

Ladle  Test  Ingot  Investigation.    Appendix  II,  Report  of  Sub-Committee 

XII  of  Conmuttee  A-1,  154. 
Tentative  Specifications  for  Aluminum  —  for  Remelting  and  for  Rolling, 

473. 
Tentative  Specifications  for  Brass  Ingot  Metal  for  Sand  Castings,  490. 
Tentative  Specifications  for  Bronze  Bearing  Metal  in  Ingot  Form,  494. 
Tentative  Specifications  for  Non-Perrous  Alloys  for  Railway  Equipment 

in  — ,  Castings  and  Finished  Car  and  Tender  Bearings,  458. 
Inspection. 

Report  of  —  of  Test  Panels,  February,  1919.    Appendix  to  Report  of 

Sub-Committee  XIV,  of  Committee  D-1,  on  Preparation  of  Iron  and 

Steel  Surfaces  for  Painting,  375.     . 
Insulating  Mmterials. 

Tentative  Tests  for  Molded  — ,  736. 
InsnUtion. 

Tentative  Specifications  for  Tinned  Soft  or  Annealed  Copper.  Wire  for 

Rubber  — ,  503. 
bon. 

Corrosion  of — and  Steel.    Report  of  Committee  A-5,  177.    Discussion, 

241. 
Preparation  of  —  and  Steel  Surfaces  for  Painting.    Report  of  Sub- 
committee XIV,  of  Committee  D-1.  374. 
Tentative  Revisions  of  Standard  Specifications  for  Engine-Bolt  — ,  778. 
Tentative  Specifications  for  Extra-Refined  Wrought  —  Bars,  454. 
Wrought  — .    Report  of  Conmuttee  A-2,  174. 


Ladle  Test  Ingot 
See  Ingots. 


Tentative  Methods  for  Chemical  Analysis  of  Alloys  of  — ,  Tin,  Antimony 
and  Copper,  509. 

Tentative  Methods  for  Chemical  Analysis  of  Pig  — ,  523. 

Tentative  Specifications  for  — ,  483. 
Leader  Hose. 

See  Hose. 
Lime. 

— ,    Report  of  Committee  C-7,  3 1 0. 

Tentative  Methods  for  Chemical  Analysis  of  Limestone,  —  and  Hydrated 
—,  597. 

Tentative  Specifications  for  Masons'  Hydrated  — ,571. 
Limestone. 

See  Lime. 
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Linseed  Oil. 

Tentative  Specifications  for   Foots    Permissible  in   Properly  Clarified 
Pure  Raw  —  from  North  American  Seed,  648. 
Lubricants. 

— .    Report  of  Committee  D-2,  388.     Discussion,  389. 
Tentative  Tests  for  Viscosity  of  — ,  728. 

M 

Magnification  Scales. 

—  for  Micrographs.    Report  of  Committee  E-4,  422. 
Malleable  Castings. 

— .     Report  of  Committee  A-7,  248. 
Marburg  Memorial  Section. 

Edgar  Marburg  Memorial  Section,  39. 
Masons'  Lime. 

See  Lime. 
Materials. 

Preservative  Coatings  for  Structural  — .    Report  of  Committee  D-1,  361. 

Road  — .    Report  of  Committee  D-4,  392. 

Tentative  Methods  for  Ultimate  Chemical  Analysis  of  Refractory  — ,  605. 

Tentative  Specifications  for  —  for  Cement  Grout  Filler  for  Brick  and 
Stone  Block  Pavement,  650. 

Tentative  Specifications  for  —  for  Cement  Mortar  Bed  for  Brick,  Stone 
Block  and  Wood  Block  Pavement,  652. 

Tentative  Test  for  Determination  of  Porosity  and^  Permanent  Volume 
Changes  in  Refractory  — ,  590. 

Tentative  Tests  for  Molded  Insulating  — ,  736. 

Tentative  Tests  for  Refractory  —  under  Load  at  High  Temperatures,  581. 

Tentative  Tests  for  Slagging  Action  of  Refractory  — ,  586. 

Textile  —.    Report  of  Committee  D-13,  400. 
Metallic  Coatings. 

Preservative  — .    Report  of  Sub-Conmiittee  II  of  Committee  A-5,  179. 
Metals  (see  also  Alloys,  Aluminum,  Copper,  Iron,  Lead,  Steel). 

Non-Ferrous  —  and  Alloys.    Report  of  Conmiittee  B-2,  253.    Discus- 
sion, 259. 

Tentative  Definitions  and  Rules  Governing  the  Preparation  of  Micro- 
graphs of  —  and  AUojrs,  768. 

Tentative  Specifications  for  Brass  Ingot  Metal  for  Sand  Castings,  490. 

Tentative  Specifications  for  Bronze  Bearing  Metal  in  Ingot  Form,  494. 

Tentative  Specifications  for  Bronze  Bearing  —  for  Turntables  and 
Movable  Railroad  Bridges,  463. 

Tentative  Specifications  for  White  Metal  Bearing  Alloys  (known  Com- 
mercially as  "Babbitt  Metal"),  468. 
Methods. 

—  of  Sampling  and  Analysis  of  Coal.    Report  of  Committee  D-3,  391. 

—  of  Testing.    Report  <rf  Committee  E-1,  41 1. 

Standardization  of  —  for  the  Determination  of  Density.    Report  of  Com- 
mittee £-1,  Appendix,  412. 
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Micrographs. 

Magnification  Scales  for  — .    Report  of  Committee  £-4,  422. 

Tentative  Definitions  and  Rules  Governing  the  Preparation  of  —  of 
Metals  and  Alloys,  768. 
Mortars. 

Tentative  Specifications  and  Tests  for  Compressive  Strength  of  Portland- 
Cement  — ,  533. 

Tentative  Specifications  for  Material  for  Cement  Mortar  Bed  for  Brick, 
Stone  Block  and  Wood  Block  Pavement,  652. 
Movable  Bridges. 

Tentative  Specifications  for  Bronze  Bearing  Metals  for  Turntables  and 
Movable  Railroad  Bridges,  463. 

N 

Nailed  Boxes. 

Tentative  Specifications  for  Canned  Foods  Boxes,  Nailed  and  Lock- 
Comer  Construction,  680. 
Non-Ferrotis  Metals. 

—  and  Alloys.    Report  of  Committee  B-2,  253.    Discussion,  259. 

O 

Ofl. 

Tentative  Specifications  for  Creosote  —  for  Priming  Coat  with  Coal-Tar 
Pitch  for  Use  in  Damp-proofing  and  Waterproofing,  678. 

Tentative  specifications  for  Foots  Permissible  in  Properly  Clarified  Pure 
Raw  Linseed  —  from  North  American  Seed,  648. 

Tentative  Tests  for  Loss  on  Heating  of  —  and  Asphaltic  Compounds,  732. 
Organic  Lnpnrities. 

Abrams-Harder  Field  Test  for  —  in  Sands.  Report  of  Committee  C-9, 
Appendix,  321. 

P 
Paint  (see  also  Preservative  Coatings). 

— r  Thinners  other  than  Turpentine.    Report  of  Sub-Committee  XI,  of 

Committee  D-1,  364. 
Preparation  of  Iron  and  Steel  Surfaces  for  Painting.    Report  of  Sub- 
Committee  XIV,  of  Committee  D-1,  374. 
Terms  Used  in  Rei>orting  the  Service  Condition  of  Painted  Surfaces. 

Report  of  Sub-Conmiittee  XVI,  of  Committee  D-1,  384. 
Testing  of  —  Vehicles.    Report  of  Sub-Committee  III,  of  Committee 
D-1,  363. 
Papers. 

—  and  Publications.    Report  of  Committee  E-6,  424. 
Pavement. 

Tentative  Specifications  for  Block  for  Granite  Block  — ,  654. 
Tentative  Specifications  for  Materials  for  Cement  Grout  Filler  for  Brick 
and  Stone  Block  ^,  650. 


Digitized  by 


Google 


790  Subject  Index. 

Pavement  (Continued): 

Tentative  Specifications  for  Materials  for  Cement  Mortar  Bed  for  Brick, 

Stone  Block  and  Wood  Block  — ,  652. 
Tentative  Specifications  for  Wooden  Paving  Blocks  for  Exposed  Pave- 
ments, 664. 
Paving  Blocks  (see  also  Pavement). 

.   Tentative  Specifications  for  Wooden  —  for  Exposed  Pavements,  664. 
PUes. 

Tentative  Specifications  for  Southern  Yellow-Pine  —  and  Poles  to  be 
Creosoted,  662. 
Pine. 

Tentative  Specifications  for  Southern  Yellow-  —  Piles  and  Poles  to  be 
Creosoted,  662. 

Tentative  Specifications  for  Southern  Yellow Timber  to  be  Creosoted, 

660. 
Pipe. 

Clay  and  Cement  Sewer  — .  Report  of  Committee  C-4,  305. 
Tentative  Specifications  for  Cement-Concrete  Sewer  — ,  556. 
Tentative  Specifications  for  Clay  Sewer  — ,  543. 

Tentative  Specifications  for  Required  Safe  Crushing  Strengths  of  Sewer 
—  to  Carry  Loads  from  Ditch  Filling,  569. 
Pitch. 

Tentative  Specifications  for  Coal-Tar  —  for  Use  in  Damp-proofing  and 

Waterproofing,  674. 
Tentative  Specifications  for  Creosote  Oil  for  Priming  Coat  with  Coal- 
Tar  —  for  Use  in  Damp-proofing  and  Waterproofing,  678. 
Plasters. 

Tentative  Report  on  Gypstmi  — .    Report  of  Committee  C-1 1,  Appendix 
I,  331. 
Plates. 

Specifications  for  Steel  —  for  Forge  Welding.    Report  of  Sub-Conmiittee 

II  of  Committee  A- 1 ,  1 50. 
Tentative  Specifications  for  Steel  —  for  Forge  Welding,  448. 
Tentative  Specifications  for  Steel  Tie  — ,  429. 
Poles. 

Tentative  Specifications  for  Southern  Yellow-Pine  Piles  and  —  to  be 
Creosoted,  662. 
Porosity. 

Tentative  Tests  for  Determination  of  —  and  Permanent  Volume  Changes 
in  Refractory  Materials,  590. 
Portland  Cement. 
See  Cement. 
Preservative  Coatings. 

—  for  Structural  Materials.    Report  of  Committee  D-1,  361. 
Preservative  Metallic  Coatings.    Report  of  Sub-Committee  II,  of  Com* 
mittee  A-5,  179. 
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Priinor* 

Tentative  Specifications  for  Creosote  Oil  for  Priming  Coat  with  Coal- 

Tar  Pitch  for  Use  in  Damp-proofing  and  Waterproofing,  678. 
Tentative  Specifications  for  —  for  Use  with  Asphalt  for  Use  in  Damp- 
proofing  and  Waterproofing,  673. 
Proceedings.  # 

Summary  of  the  —  of  the  Twenty-second  Annual  Meeting,  9. 
Publications. 

Papers  and  — .    Report  of  Committee  E-6,  424. 

R 
Rallioad  Bridges. 

Tentative  Specifications  for  Bronze  Bearing  Metals  for  Turntables  and 
Movable  — ,  463. 
Rails. 

Tentative  Revisions  of  Standard  Specifications  for  Open-hearth  Steel 
Girder  and  High  Tee  — ,  777. 
Railway  (see  also  Steel). 

Tentative  Specifications  for  Non-Ferrous  Alloys  for  —  Equipment  in 
Ingots,  Castings  and  Finished  Car  and  Tender  Bearings,  458. 
Raw  Linseed  Oil. 

See  Linseed  Oil. 
Reinforced  Concrete. 

— .    Report  of  Committee  C-2,  264. 
Reinforced  Gypsum. 

Tentative  Report  on  Design  of  —  Beams.    Report  of  Committee  C-1 1, 
Appendix  I,  348. 
Refractory  Materials. 

Refractories.    Report  of  Committee  C-8,  315. 

Tentative  Definitions  of  Clay  Refractories,  625. 

Tentative   Methods  for   Determination   of   Porosity   and   Permanent 

Volume  Changes  in  — ,  590. 
Tentative  Methods  for  Ultimate  Chemical  Analysis  of  — ,  605. 
Tentative  Tests  for  Determination  of  Softening  Point  of  Fire-Clay 

Brick,  594. 
Tentative  Tests  for  —  imder  Load  at  High  Temperatures,  581. 
Tentative  Tests  for  Slagging  Action  of  — ,  586. 
Road  Materials. 

— ,    Report  of  Committee  D-4,  392, 
Rubber. 

Proposed  Revision  of  Tentative  Specifications  for  —  Beltuig  for  Power 

Transmission.    Report  of  Committee  D-1 1,  Appendix,  398. 
—  Products.    Report  of  Committee  D-1 1,  396. 

Tentative  Revisions  of  Standard  Specifications  for  2f -in.  Cotton  — -Lined 
Fire  Hose  for  Private  Department  Use,  778. 
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Rabber  (Continued): 

Tentative  Revisions  of  Standard  Specifications  for  2|,  3  and  3}-in. 
Doable  Jacketed  Cotton  —  -Lined  Hose  for  Public  Fire  Department 
Use.  779. 

Tentative  Specifications  for  —  Belting  for  Power  Tmnsmissian.  Appen- 
dix to  Report  of  Committee  D-1 1,  398. 

Tentative  Specifications  for  —  Belting  for  Power  Transmission,  715. 

Tentative  Specifications  for  Insulated  Wire  and  Cable:  30-per-cent 
Hevea  — ,  689. 

Tentative  Specifications  for  Tinned  Soft  or  Annealed  Copper  Wire  for 

—  Insulation,  503. 

8 
Sampling. 

Methods  of  —  and  Analysis  of  Coal.    Report  of  Committee  D-3,  391. 
Sands. 

Abrams-Harder  Field  Test  for  Organic  Impurities  in  — .     Report  of 
Committee  C-9,  Appendix,  321. 
Sewer  Pipe. 

Clay  and  Cement  — .    Report  of  Committee  C-4,  305.    Addendtmi,  306. 

Tentative  Specifications  for  Cement-Concrete  — ,  556. 

Tentative  Specifications  for  Clay  — ,  543. 

Tentative  Specifications  for  Required  Safe  Crushing  Strengths  of  —  to 
Carry  Loads  from  Ditch  Filling,  569. 
Shipping  Containers. 

— .     Report  of  Committee  D-10,  395. 
Slagging  Action. 

Tentative  Tests  for  —  of  Refractory  Materials,  586. 
Softening  Point 

Tentative  Methods  for  Determination  of  —  of  Tar  Products  (Cube-in- 
Water  Method),  764. 

Tentative  Tests  for  Determination  of  —  of  Fire-Clay  Brick,  594. 
Sodium-Sulfate  Treatment. 

A  Study  of  the  Proposed  A.S.T.M.  Tentative  Specifications  for  Building 
Brick  and  a  Correlation  of  Their  Requirements  with  —  and  Actual 
Freezing.    Report  of  Committee  C-3,  Appendix,  268. 
Solder. 

Tentative  Specifications  for  —  Metal,  498. 
Standardization. 

— .    Annual  Address  by  the  President,  Mr.  G.  H.  Qamer,  80. 
Steam  HoM. 

See  Hose. 
SteeL 

Corrosion  of  Iron  and  — .  Report  of  Committee  A-5,  177;  Discussion, 
241. 

— .    Report  of  Committee  A- 1,  138.    Addendum,  171. 
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steel  (Continued): 

Tentative  Revisions  of  Standard  Specifications  for  Open-hearth  —  Girder 

and  High  Tee  Rails,  777. 
Tentative  Specifications  f6r  Boiler  and  Firebox  —  for  Stationary  Service, 

433. 
Tentative  Specifications  for  Carbon  Tool  — ,  438. 
Tentative  Specifications  for  Electric  Cast  —  Anchor  Chain,  444. 

Tentative  Specifications  for  Low-Carbon Track  Bolts,  440. 

Tentative  Specifications  for  —  Plates  for  Forge  Welding,  448. 
Tentative  Specifications  for  —  Tie  Plates,  429. 
Stone  Block. 

Tentative  Specifications  for   Materials  for  Cement*  Grout   Filler  for 

Brick  and  —  Pavement,  650. 
Tentative  Specifications  for   Materials  for   Cement   Mortar   Bed  for 
Brick,  —  and  Wood  Block  Pavement,  652. 
Stractnral  Materials. 

Preservative  Coatings  for  — .    Report  of  Committee  D-1,  361. 
Summaiy  of  the  Proceedings. 

—  of  the  Twenty-second  Annual  Meeting,  9. 
Suxfmces. 

Preparation  of  Iron  and  Steel  —  for  Painting.    Report  of  Sub-Committee 

XIV,  of  Committee  D-1,  374. 
Terms  used  in  Reporting  the  Service  Condition  of  Painted  — .    Report  of 

Sub-Committee  XVI,  of  Committee  D-1,  384. 

T 
Tag  Closed  Testers. 

Report  of  U.  S.  Bureau  of  Standards  on  — .    Report  of  Sub-Committee 
XI,  of  Committee  D-1,  Appendix,  367. 
Tar  Products. 

Tentative  Methods  for  Determination  of  Softening  Point  of  —  (Cube-in- 
Water  Method),  764. 
Tender  Bearings. 
See  Bearings. 
Tentative  Standards. 

See  Table  of  Contents,  p.  5. 
Tenns. 

Tentative  Definitions  of  —  Relating  to  the  Gypstun  Industry,  628. 

—  used  in  Reporting  the  Service  Condition  of  Painted  Surfaces.    Report 
of  Sub-Committee  XVI,  of  Committee  D-1,  384. 

Testing. 

Methods  of  — .    Report  of  Committee  E-1,  41 1. 

Report  of  Inspection  of  Test  Panels,  February,  1919.    Report  of  Sub- 
Committee  XIV,  of  Committee  D-1,  Appendix,  375. 

—  of  Paint  Vehicles.     Report  of  Sub-Committee  III  of  Committee 
D-1,  363. 
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Textile  Mmteiials. 

— .    Report  of  Committee  D-13,  400, 
Thixinen. 

Paint  —  other  than  Turpentine.     Report  of  Sub-Committee  XI  of 
Committee  D-1,  364. 
Tie  Plates. 

Tentative  Specifications  for  Sted  — ,  429. 
TUe. 

Drain  — .    Report  of  Committee  C-6,  308. 
Timber. 

Tentative  Specifications  for  Selected  Structural  Douglas  Fir  Bridge  and 

Trestle  Tixibers,  656. 
Tentative  Specifications  for  Southern  Yellow-Pine  —  to  be  Creosoted,  660. 
Tin, 

Tentative  Methods  for  Chemical  Analysis  of  Alloys  of  Lead,  — ,  Antimony 

and  Copper,  509. 
Tentative  Specifications  for  Tinned  Soft  or  Annealed  Copper  Wire  for 
Rubber  Insulation,  503. 
Tool  Steel. 

Tentative  Specifications  for  Carbon  — ,  438. 
Tools. 

Tentative  Specifications  for  Leader  Hose  for  Use  with  Pneumatic  — ,  724. 
Track  Bolts. 

Tentative  Specifications  for  Low-Carbon-Steel  — ,  440. 
Trestle  Timbers. 

Tentative  Specifications  for  Selected  Structural  Douglas  Fir  Bridge 
and  — ,  656. 
Turntables. 

Tentative  Specifications  for  Bronze  Bearing  Metals  for  —  and  Movable 
Railroad  Bridges,  463. 
Turpentine, 

Paint  Thinners  other  than  — .    Report  of  Sub-Committee  XI  of  Com- 
mittee D-1, 364.  « 
— .    Reportof  Sub-Committee  XII  of  Committee  D-1,  371. 

V 

Viscosity. 

Tentative  Test  for  —  of  Lubricants,  728. 
Volume. 

Tentative  Tests  for  Determination  of  Porosity  and  Permanent  —  Changes 
in  Refractory  Materials,  590. 

W 

Waterprooflng. 

Tentative  Specifications  for  Asphalt  for  Use  in  Damp-proofing  and  — ,  669. 
Tentative  Specifications  for  Coal-Tar  Pitch  for  Use  in  Damp-proofing 
and  — ,  674. 
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Wmteiproofiiig  {Continued)-. 

Tentative  Specifications  for  Creosote  Oil  for  Priming  Coat  with  Coal-Tar 

Pitch  for  Use  in  Damp-proofing  and  — ,  678. 
Tentative  Specifications  for  Primer  for  Use  with  Asphalt  for  Use  in 
Damp-proofing  and  — ,  673. 
Welding. 

Specifications  for  Plates  for  Forge  — .    Report  of  Sub-Committee  II,  of 

Committee  A-1,  150. 
Tentative  Specifications  for  Steel  Plates  for  Forge  — ,  448. 
White  Metal. 

See  Babbitt  Metal. 
Wire. 

Copper  — .    Report  of  Committee  B-1,  250. 

Tentative  Specifications  for  Insulated  —  and  Cable:  30-per-cent  Hevea 

Rubber,  689. 
Tentative  Specifications  for  Tinned  Soft  or  Annealed  Copper  —  for 
Rubber  Insulation,  503. 
Wirebound  Boxes. 

Tentative  Specifications  for  Canned  Foods  Boxes,  Wirebotmd  Con- 
struction, 687. 
Wood  Block. 

Tentative  Specifications  for  Materials  for  Cement  Mortar  Bed  for  Brick, 

Stone  Block  and  —  Pavement,  652, 
Tentative  Specifications  for  Wooden  Paving  Blocks  for  Exposed  Pave- 
ments, 664. 
Wrought  Iron. 

Tentative  Specifications  for  Extra  Refined  —  Bars,  454. 
.  — .    Report  of  Committee  A-2,  174. 


Tellow  Pine. 
See  Pine. 
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